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VOCATIONAL EDUCATION SURVEY OF RICHMOND, VA. 

FOREWORD. 

In the spring of 1914, the executive committee of the National 
Society for the Promotion of Industrial Education arranged with the 
Richmond Board of Education to make a study of the schools and 
occupations in that city, preliminary to the annual convention of the 
society, which was to be held there in December of the same*year. 

The aims of the survey on the part of the National Society were: 

1. To prove the necessity of a knowledge of industrial and school 
conditions in the making of a program for industrial education in a 
city. 

2. To show the kind of facts about industry and about the schools 
which need to be gathered. 

3. To develop a proper method for studying the industries and 
the schools for purposes of industrial education. 

4. To secure the cooperation of national and local public and 
private agencies in the making of a type survey and to bring to bear 
upon the task the best expert service and advice that could be 
secured. 

5. To make the annual convention of the society more helpful to 
the convention city by focusing much of the discussion on its problem, 
and leaving with it not only information as to conditions and possi- 
biUties but also wide discussion and expert advice through the 
membership of the National Society and others as to the development 
of industrial education in the city. 

The purposes of the Richmond authorities in having the National 
Society make the survey were these: 

1. To make the annual convention in Richmond most helpful to a 
city interested in providing practical education for its people. 

2. To give the city a knowledge of the industrial and school facts 
and conditions which must be considered in developing a program 
of industrial education and the best expert advice as to what Rich- 
mond should do and how she should do it, in order that, as one Rich- 
mond school official expresses it, ''Richmond may not be working in 
the dark." 
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Arrangements with the city of Richmond, — Richmond met the local 
expenses of the annual convention of the society for 1914 and the cost 
of making the school and industrial surveys. The National' Society 
met the usual general convention expenses and in addition the ex- 
pense of printing the bulletins of the society bearing on the survey, 
of its office force while engaged in the work of the survey, and of the 
general survey committee. 

The general survey committee, — ^The agreement between the Rich- 
mond authorities and the National Society provided for a general 
survey committee to have direct charge of the survey, and a local sur- 
vey committee made up of citizens of Richmond to cooperate with it. 
At the outset the general survey committee, which directed the con- 
duct of the survey, consisted of the following: Dr. Leonard P. Ayres, 
director, Russell Sage Foundation, chairman; Mr. Charles H. V^riU, 
chief editor, United States Bureau of Labor Statistics; Mr. L. W. 
Hatch, chief statistician. New York Bureau of Labor; Dr. J. A. C. 
Chandler, superintendent of schools, Richmond, Va. ; Prof. C, R. Rich- 
ards, director of Cooper Union, New York; Mr. Charles H. Winslow, 
special agent. United States Bureau of Labor Statistics, and Mr. C. A. 
Prosser, secretary of the National Society. 

For the purpose of dealing with the '^ Recommendations of the 
survey" there were added to the general survey committee the fol- 
lowing persons: Mrs. Mary Schenck Woolman, formerly director, 
Manhattan Trade School for Oirls, and professor of domestic art, 
Teachers' College, New York City ; Miss Laura Drake Gill, president, 
College for Women, University of the South, Sewanee, Tenn. ; Dr. P. P. 
Claxton, United States Commissioner of Education; Prof. R. W. Sel- 
vidge, Peabody College, Nashville, Tenn. ; Mr. Arthur D. Dean, chief, 
division of vocational schools, Albany, N. Y.; Mr. M. P. Shawkey, 
State superintendent of free schools. West Virginia; and Dr. William 
M. Davidson, superintendent of schools, Pittsburgh, Pa. 

The local survey committee consisted of the following: Mr. Frank 
W. Duke, chairman; Mr. James B. Doherty, Mr. John Hirschberg, 
Mr. W. T. Dabney, Mr. W. H. Owen, Mr. A. H. HiU, Mr. K. J, Hoke, 
Mr. J. G. Corley, Mr. L. H. Jenkins, Mr. J. D. Crump, Mr. John Stuart 
Bryan, Mr. Alvin Smith, Mr. E. C. Pelouze, Mr, F. C. Ebel, Mr. H. 
F. Smith, Mr. R. B. Greenway, Mr. J. J. Creamer, and Mr. Preston 
Belvin. 

Director of the school survey. — Dr. Leonard P. Ayres, director of the 
division of education of the Russell Sage Foundation, was secured as 
director of the school survey. He was assisted in this work by 
R. R. Lutz, assistant director, and the regular staff of the division. 

Director of the industrial survey. — ^Mr. Charl^ H. Winslow, expert 
on industrial education for the United States Bureau of Labor Sta- 
tistics, was secured as director of the industrial survey. He was 






VOCATIONAL EDUCATION SURVEY OF RICHMOND, VA. 7 

assisted in this work by Dr. John Cummings, statistician and re- 
search expert, formerly of the United States Census Bureau and later 
research expert with the United States Commission on National Aid 
to Vocational Education; Miss Cleo Murtland, assistant secretary for 
women's work of the National Society for the Promotion of In- 
dustrial Education; Dr. William T. Bawden, specialist in vocational 
education for the United States Bureau of Education; and an office 
and field force of workers. 

Cooperating agencies. — ^The society has been fortunate in securing 
the hearty cooperation of many helpful agencies in the work of the 
survey. Perhaps its largest service has been that of bringing to 
bear upon the Richmond problem so much expert assistance from 
many different sources, much of which was given entirely without 
cost and the value of which can not be estimated in money. It 
would be impossible to acknowledge here all the aid which has been 
given in various ways. 

Special acknowledgment, however, is due the foDowing: 

The United States Bureau of Labor Statistics, which gave six months' 
leave of absence to Mr. Charles H. Winslow so that he might serve as 
director of the industrial survey, is to issue the full report of the 
findings and recommendations of the survey as one of its publications, 
and has, through Dr. Royal Meeker, United States Commissioner of 
Labor Statistics, and Mr. Charles H. Verrill, its chief editor, cooperated 
with the survey by every legitimate means within its power. 

I%e United States Bureau of Education, which through its commis- 
sioner. Dr. P. P. Claxton, gave wide publicity to the work of the sur- 
vey and the convention. 

The Russell Sa^ge Foundation, which through its director of edu- 
cational work. Dr. Leonard P. Ayres, conducted the school survey 
and met a large part of its cost. 

The Richmond school people, who from the outset gave their earnest 
support and hearty cooperation to the work. Without their assis- 
tance the results achieved would have been impossible. 

The citizens of Richmond, who aided in many ways. Special ac- 
knowledgment is due for the help given by the local survey com- 
mittee, the local prograin committee, and the employers and em- 
ployees who have made the survey a success by their willingness to 
furnish all the information requested. 

Type classes. — The findings of the survey and the interest awak- 
ened in industrial education have made possible the organization of 
certain type classes in industrial education. The organization of 
these classes was xmder the general direction of Mr. Charles H. Wins- 
low, Miss Cleo Murtland, Dr. William T. Bawden, and Mr. Alvin E. 
Dodd. 
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FACTS ABOUT RICHMOND. 

Riclunond, the capital of Virginia, is situated in the eastern part 
of the State at the head of navigation of the James River. 

Population increasing rapidly. — ^The estimate of the United States 
census for 1914 gives the city 134,917 inhabitants. Between 1900 
and 1910 the increase in population was 50 per cent, more than one- 
fifth of the total increase for the State being in Richmond. In 1900 
it was the forty-sixth city in size and in 1910 the thirty-ninth city. 
Only 9 of the 50 cities having a population in 1910 of 100,000 or 
more show a percentage increase for the previous 10 years as high as 
that shown by Richmond. 

. Population massed in a rdatively smaU area. — Only 6 of the 47 
large cities covered by the census data of 1910 regarding area and 
population reported a population per acre within city limits as great 
as that of Richmond, each of these six cities having more than 300,000 
inhabitants. The annexation of large suburban areas since 1910 has 
brought within the city limits considerable sparsely settled territory 
but has not reduced the density of the business and industrial sec- 
tions. Richmond possesses a distinct advantage for industrial 
education over those cities whose industrial establishments are more 
widely scattered and necessarily more remote from any school center. 

Richmond the rapidly growing manufacturing center of Virginia. — In 
the 10 years previous to 1909 the number of manufacturing estab- 
lishments increased from 276 to 380 and the value s>l products from 
$24,670,000 to $47,358,000. Thirty-ninth in population among the 
cities of the country, Richmond ranks fifty-fourth in the value of its 
products, which outrank in value those of six different States. One 
out of every six persons in the State of Virginia who are engaged in 
manufacturing industries is employed in Richmond; one out of every 
seven dollars of the State's total capital invested in industry is used 
in Richmond, which produces one-fifth of the State's tota.1 manufac- 
tured product. 

One out of every two persons is employed. — ^In 1910 approximately 
63,000 persons were engaged in various employments. Out of every 
100 of these 40 were employed in manufacturing and mechanical 
industries, 23 in domestic and personal service, 14 in trade and 
commerce, 8 in transportation, 8 in clerical occupations, 4 in pro- 
fessional service, and the remaining 3 in miscellaneous pursuits. 

2%€ problem primarily one of training a native population. — ^Less 
than 4 out of every 100 of Richmond's inhabitants are foreign bom. 
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About 70 out of every 100 of the native inhabitants were bom m 
Richmond and 86 out of every 100 in Virginia. Only two (Charles- 
ton, S. C, and Wheeling, W. Va.) out of the 109 cities of 50,000 or 
more inhabitants in the United States, according to the census of 
1910, returned a larger portion of their population as bom in the 
State in which the city is located. 

The number of females greatly exceeds the number of males. — ^While 
in the State of Virginia the number of males is practically equal to 
the number of females, in Richmond the proportion of males to 
females is as 91 to 100, the excess of females over males being par- 
ticularly marked among the Negroes. With the single exception of 
Nashville the ratio of males to females is lower than in any other 
large southern city. 

More than one-third of the inhabitants are Negroes, — During the last 
30 years the ratio of Negroes to whites has been slowly decreasing. 
With the exception of Memphis and Birmingham, Richmond has a 
larger proportion of Negro population than any other southern city 
of more than 50,000 people. 

lUiteracyj while large, is on the decrease. — One hundred and ninety- 
six out of every 1,000 Negroes 10 years of age and over in Richmond 
are unable to read and write, the average for cities of 100,000 and 
over in the country as a whole being 126, and for Virginia almost 300. 
During the past 30 years illiteracy among the Negroes in Richmond 
has declined rapidly, 457 out of every 1,000 of them being reported 
as illiterates in 1890. On the other hand, only 12 out of every 1,000 
native whites can neither read nor write, which is just one-half the 
number who were so reported 30 years ago. The proportion of 
illiterates among the native whites in cities of 100,000 and over for the 
entire country is'4 out of every 1,000 and in the State of Virginia 80. 

The educational problem of Richmond, — ^The significant factors are 
two: (1) The large proportion of native whites of native parentage 
in the white population; (2) the large proportion of Negroes in the 
total population. Richmond is not confronted with the task of 
assimilating a large foreign element, but rather with that of training 
its native population for eflGLciency. 
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THE PUBUC SCHOOLS OF RICHMOND. 

The pvMic-^chool system. — ^The public schools of Richmond are 
administered by a school board of nine members appointed, three 
each year, by the city council. The annual expenditures are approxi- 
mately three-quarters of a million dollars, of which about one-tenth 
comes from the State and nearly nine-tenths must be voted each year 
as appropriations of the city council. Thus the school board haa 
only indirect control over the amount and in some measure over the 
distribution of its funds. There are 35 school buildings, of which 22 
are occupied by white children and 13 by colored children. 

Puhlic-school enrollment over 22fl00. — ^The total enrollment in the 
public schools in 1913-14 was 22,459, divided as shown in the table 
following: 



Table 1.— TOTAL ENROLLMENT AND AVERAGE ATTENDANCE IN PUBLIC SCHOOLS 

IN 19U-14. 


Class of school. 


EnroUment. 


Total aver- 
age attend- 
ance. 


Per cent of 


White. 


C<4ored. 


Total. 


attend- 
anee.i 


KkMlflTfKlrtAn. - - w T 


783 

203 

9,768 

1,993 

21 

2,571 


33 


816 

203 

15,6&4 

1,951 

59 

3,746 


448 


80l9 


Special 




iRmniMitary 


5,916 

358 

38 

1,175 


12,760 

1,509 


94.0 


High r 


95.6 


NonnftI - 




Night 


1,701 


80.0 






Total 


14,939 


7,520 


22,459 













1 Based on aven^ monthly enrollment. 

Three fftousand six hundred and sixty children in private and parochial 
schools. — Compared with most other cities of similar size, Richmond 
has few children in private and parochial schools. The number 
reported for the city for 1913-14 was 3,660. 

School attendance. — Previous to November, 1914, school attendance 
in Richmond was not compulsory, and previous to this year children 
had not been admitted to the public schools before the age of 7. 
For these reasons this city has a smaller proportion of children in 
school than is the case in cities admitting children at 5 or 6 years of 
age under compulsory attendance regulations. According to the 
data presented by the United States census for 1910, 88 per cent of 
the white children and 77 per cent of the colored children between the 
ages of 10 and 15 had attended some school during the previous year.* 



1 United States census 1910. Population, Vol. I, pp. 1160-1184. 
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As compared with the five other southern cities of more than 100,000 
population, this city made an average showing with respect to the 
proportion of children in school attendance between the ages of 10 
and 15. Memphis, Nashville, and Birmingham have a slightly 
laiger proportion of their white children of these ages in school, 
while Atlanta and New Orleans make somewhat poorer showings. 
With respect to their colored children of these ages, Birmingham and 
Nashville do a little better than Richmond, while the records of 
Atlanta, Memphis, and New Orleans are not quite so good. A similar- 
situation exists when Richmond is compared with fotir other cities 
of Virginia. Norfolk and Portsmouth have a slightly smaller pro- 
portion of their colored children of these ages in school, while Lynch- 
burg and Roanoke do somewhat better. With respect to the propor- 
tion of white children of these ages in school, all of the four other 
Virginia cities make somewhat better showings than does Richmond. 

Compulsory educaiion recently adopted. — Section 138 of the State 
constitution provides that the General Assembly may ''provide for 
the compulsory education of children between the ages of 8 and 12 
years, except such as are weak in body or mind, or can read and write, 
or are attending private schools, or are excused for cause by the dis- 
trict-school trustees.*' 

In accordance with this provision, section 95 of the school laws 
provides that any county, city, or town may establish compulsory 
education when the school board submits the question to a vote of 
the people at any general election, and the resulting vote is in favor 
of the proposition. Provision is also made for securing the referen- 
dum vote by means of a petition. 

In November, 1914, the establishment of compulsory attendance 
was submitted to the voters of Richmond and adopted by a heavy 
majority. The State law provides that in communities wtich 
establish compulsory education, parents or guardians having control 
of any child between the ages of 8 and 12 years must send it to the 
public school for at least 12 weeks in each school year, at least six 
of which shall be consecutive, unless the school trustees excuse the 
child, or xmless he be weak in body or mind, or can read and write, or 
is attending a private school, or lives more than 2 miles from the 
school, or more than 1 mile from the free school-wagon route. 

Clearly more effective compulsory education is essential within the . 
near future. An amendment to the law so as to provide for attend- ^ 
ance during the full school term could be enacted l^ally at any 
session of the general assembly. To secure an amendment to the 
constitution would probably require about five years. The past 
session of the general assembly appointed a codification commission 
which may recommend changes in the law or the constitution, or both^ 
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Compulsory education should vncrecLse school attendance hy ahout 
JfiSO. — ^The adoption of compulsory eduoation by the city of Rich- 
mond should bring into school all the children aged 8, 9, 10, and 11 
years who are not now in attendance. A computation has been made 
based on the figures for age distribution and school attendance of 
the census of 1910 to discover the number of boys and girls, white and 
colored, at each of these four ages as well as the number attending 
school and the nimiber not attending school.^ These figures, as 
increased to indicate conditions in 1914, and corrected by r^erence 
to the present age, sex, and color figures of the public schools, show 
that there are approximately 1,050 children of these four ages who 
are not in school and who would presimiably attend were compulsory 
education enforced. The distribution of these children is shown in 
the following table: 

Table 2.— CHILDEEN BETWEEN THE AGES OF 8 AND 12 WHO ARE NOT NOW IN PUBLIC 

OR PRIVATE SCHOOLS. 



< 


Age. 


White. 


Colored. 


Total. 




Boys. 


Girls. 


Boys. 


Girls. 


8 years 


22 

2 

65 

62 


33 
33 
70 
62 


96 

93 

105 

137 


70 
47 
82 
71 


221 


9 years 


175 


10 years. 


322 


11 years 


332 








Total 


151 


198 


431 


270 


1,050 





It must be remembered that the figures of Table 2 are at best only 
a careful estimate derived from the census data. It is nearly cer- 
tain, for example, that there are more than two white boys 9 years of 
age out of school. Nevertheless it is believed that the figure 1,050 
fairly represents the number of children of these ages who will be 
brought into school by the enforcement of the compulsory-education 
law. The figure is probably an underestimate rather than an over- 
estimate. 

ChUd labor prohibited. — ^The Virginia child-labor law became 
effective July 1, 1914. It prohibits the employment in industrial 
and mercantile establishments of children imder 14 and requires 
employment certificates issued by a notary public for children be- 
tween 14 and 16. Employers of such children must post a list of 
their names near the entrances of their establishments. In cities of 
5,000 population or over, boys under 10 and girls under 16 may not 
sell periodicals on the street and children under 14 may not be em- 
ployed in messenger service. The law exempts mercantile estab- 
lishments in towns of imder 2,000 population and fruit and vegetable 
packing establishments between July 1 and November 1. Parents 

> United States census, 1910. Population, Voltune m, p. 947. 
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are permitted to work their own children in their own establishments. 
The school authorities have nothing to do with the enforcement of 
the law or the issuance of employment certificates. 

Ages (U which pupUs leave school. — Relatively few children perma- 
nently leave school ia Richmond before the age of 13. After 14 they 
begin to fall out rapidly. It is approximately true that of each 1 ,000 
boys and girls, white and colored, the nimiber remaining in school at 
each age is as indicated in Table 3. This and the following computa^ 
tions of elimination are based on the age and grade distribution tables 
for the years 1911-12, 1912-13, and 1913-14. 

Table 8.— APPROXIMATE NUMBER OF SCHOOL CHILDREN AMONG EACH 1,000 BEGIN- 
NERS REMAINING IN SCHOOL AT EACH AGE. 



Age. 



Uysan.. 

12 years.. 

13 years.. 

14 years.. 

15 years.. 

16 years.. 

17 years.. 

18 years.. 

19 years.. 

20 years.. 

21 years.. 



White. 



Boys. 



1,000 

977 

901 

737 

478 

267 

141 

49 

11 

2 



Girls. 



1,000 

1,000 

914 

792 

560 

376 

215 

94 

26 

5 



Cdhnd. 



Boys. 



1,000 

1,000 

837 

617 

343 

161 

64 

33 

11 

2 



Girls. 



1,000 

1,000 

918 

777 

493 

319 

191 

115 

65 

24 



It is to be noted that among both the white and the colored, the 
girls stay in school considerably longer than the boys. 

Grades at which pupils leave school. — ^More than half of the white 
children, but considerably less than half of the colored ones, complete 
the elementary grades. It is approximately true that of each 1,000 
boys and girls, white and colored, the jiumber remaining in school at 
each grade is as indicated in the following table : 

Table A.— APPROXIMATE NUMBER OF SCHOOL CHILDREN AMONG EACH 1,000 BEGIN- 
NERS REMAINING IN SCHOOL AT EACH GRADE. 





Grade. 


White. 


Colored. 




Boys. 


Girls. 


Boys. 


Girls. 


Fifst 


Elementary sehool. 


1,000 
1.000 
1,000 
990 
945 
781 
568 

428 
232 
134 

94 


1,000 
1,000 
998 
991 
975 
881 
738 

495 
276 
180 
156 


1,000 
1,000 
959 
842 
673 
448 
272 

132 
67 
34 
26 


1,000 


SAGorwi 


999 


Third 


983 


Paurth. 


954 


Filth 


866 


Sixth 


621 


Seyenth - - 


439 


First 


HiffliseiiMl. 


260 


Second 


182 


Third 


123 


Fourth ...,,, 


110 







^ 



VOCATIONAL EDUCATION STJBYBY OF BICHMOND, VA. 15 

The figures indicate that during their years of schooling the colored 
children make distinctly less progress than the white ones. It is most 
significant that in Richmond among both white and colored children 
the girls stay in school longer and make better progress than the 
boys. This condition is so marked that the proportion of colored 
girls completing the highnschool course is greater than the proportion 
of white boys completing the high-school course. 

Data secured (krougk IS and I4 y^ar old children. — ^A considerable 
portion of the work of the school inquiry consisted of a study of 
certain facts oonceming all of the 13 and 14 year old boys and girls 
I in the public schools, their fathers, and their older brothers and 

f sisters. The study was confined to the 13 and 14 year old children 

because those are the last years before many of them drop out of 
school. Moreover, since children of these ages leave school in large 
numbers to go to work, they may fairly be considered the raw mate- 
rial of vocational education. 

In all, information was gathered from 6,591 persons, the data being 
secured by means of schedules filled out by the 13 and 14 year old 
school children, assisted by their teachers or principals, and from 
schedules filled out by the older brothers and sisters of these children. 
These cases were not selected in any way. They include data for all 
of the 13 and 14 year old children in the public schools for whom the 
facts could be secured and for the fathers and older brothers and 
sisters of these children. In aU, data were gathered from 6,591 per- 
sons, as follows: 

White boys 13 and 14 years old 839 

White girls 13 and 14 years old 930 

Colored boys 13 and 14 years old 295 

Colored girls 13 and 14 years old 526 

Fathers of 13 and 14 year old white children '. 1, 769 

Fathers of 13 and 14 year old colored children 821 

Older brothers of these white pupils — gainfully employed and 

under 21 years of age 618 

Older sisters of these white pupils — gainfully employed and under 

21 years of age 350 

Older brothers of these colored pupils— gainfully employed and 

under 21 years of age 297 

Older sisters of these colored pupils — gainfully employed and under 

21 years of age 146 

Total 6,591 

Thirteen and fourteen year old children in all grades from first ele^ 
mentaryto third high, — ^The first data secured showed the school grades 
of the children and brought to light three significant facts. The first 
is that although these boys and girls are of nearly the same ages, they 
represent almost every stage of school advancement and are scattered 
through the grades from the first elementary to the third high. The 
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fifecond fact is that one-half of these white boys and girls are in the 
sixth grade or below. The third significant fact is that more than 
half of the colored boys and girls are in the fifth grade or below. 
These figures indicate that large numbers of these boys and girls may 
be expected to leave school soon and go to work with an educational 
preparation so inadequate as to hamper them in their vocations and 
seriously to reduce their value to the community. This situation is 
important from the point of view of vocational education. The fig- 
i^res showing how these 2,590 boys and girls are distributed through 
the grades are presented in Table 5. 

:; Table 5.— GRADES OF 13 AND 14 YEAR OLD BOYS AND OIRLS IN MAY. 1914. 





Grade. 


White. 


Colored. 


t 

I 


Boys. 


Gfrb. 


Boys. 


Oirb. 


t 
8i)6cial 


EteBMBtarj scImmI. 


5 

1 

2 

27 

79 

150 

205 

212 

123 

31 

4 








iSrat 




4 

28 
30 
55 
74 
58 
36 

10 


B 


Second 




20 


Third 


15 

56 

156 

221 

285 

161 

34 

2 


54 


Foaith 


98 


Fifth 


12^ 


Sixth 


117 


S^yeath - 


63 


F Jfsi .......... 


High school. 


37 


Second 


3 


Third - 














Total... 


839 


930 


295 


526 







Birthplaces of fathers and children, — The next facts secured were 
data giving the birthplaces of the children and their fathers. They 
showed that about nine-tenths of the Richmond school children and 
more than five-sixths of their fathers were bom either in the city of 
Richmond or elsewhere in Virginia. This statement is based on 
data concerning the birthplaces of 1,769 white children, 1,769 white 
fathers, 821 colored children, and 821 colored fathers. The percent- 
age figures showing the birthplaces are presented in the next table. 



TABLE e.—BIRTHPLACES OF 13 AND 14 YEAR OLD SCHOOL CHILDREN AND THEIR 

FATHERS. 



Birthplace. 


White. 


Colored. 


Children. 


Fathers. 


Children. 


Fathers. 


City of Richmond 


Percent. 

70 

17 

11 

2 


Percent^ 

37 

38 

16 

9 


Percent. 
81 
14 
5 


Percent, 
48 


Slaewhere in Virgin ia 


36 


Other states in United States 


15 


Fore^ Oronntii^ff 


1 








Total 


100 


100 


100 


100 
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Most other cities of similar size have far more migratory popula- 
tions than Richmond. The data indicate that if present conditions 
maintain in the future, Richmond may safely train a larger proportion 
of her children for future participation in her local industries than 
would be wise for the average city. 

Occupations of fathers, older brothers, and older sisters of school 
children. — Data were secured as to the occupations of all of the older 
brothers and sisters and nearly all of the fathers of these school 
children. Their occupational distribution is shown in the table 
which follows: 

Table 7.— OCCUPATIONAL DISTRIBUTION OF FATHERS AND OLDER BROTHERS AND 

SISTERS OF 13 AND 14 YEAR OLD SCHOOL CHILDREN. 





White. 


Colored. 


Occupational group. 


Fathers. 


Older 
brothers 
at work. 


Older 

sisters 

at work. 


Fathers. 


Older 
brothers 
at work. 


Older 

sisters 

at work. 


Extraction of minerals 


24 

243 

229 

248 

205 

358 

78 

64 

59 

85 


4 

59 
70 

122 
34 

131 

17 

10 

8 

1«3 




8 
80 
44 
73 

127 
54 
21 
17 

274 
25 


3 
12 

9 
31 
63 
24 

6 

1 

127 

21 




1tnn<j|iriR trades , 






Manufacturing, metal 






Manufacturing! other 


121 
25 
57 


22 


Transportation 




Trade* 




Public service 




Professional service 


7 

1 

139 


7 


Domestic and personal service 


112 


Clerical occupations 


5 






Total 


1,593 


618 


350 


723 


297 


146 







Occupations of older brothers and sisters educationaMy important, — 
It is important to consider the nature of the occupations in which the 
older brothers and sisters of these school children are engaged because 
they furnish probably the most reliable available index to the sorts of 
occupations which the boys and girls now in school may be expected 
to enter during the next few years. 

Most numerous occupations of the white older brothers. — ^Nearly two- 
thirds of the white older brothers are engaged in 13 occupations. 
These occupations, which include all engaging 10 or more, are listed 
below: 

Older brothers of IS and 14 year old Uuhite school children engaged in all occupations 

including 10 or more workers. 
Occupation. Workers. 

Clerks 115 

Salesmen 99 

Machinists 27 

Plumbers 22 

Printers and pressmen 21 

Messengers 16 

Teamsters 16 

Iron and steel workers 13 

6071'*— Bull. 162—16 2 
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Older broihert of IS and 14 year old white $ehool children engaged in all occupationa 

including 10 or more worker§ — Concluded. 

Oocupation. Worken. 

Electricians 13 

Stenographers 13 

United States sailors 13 

Operatives, tobacco 10 

Painters 10 

Total in these occupations 388 

Total reporting 618 

Per cent in these occupations 63 

It is noteworthy that more than one-third of all the white older 
brothers for whom we have information are engaged as clerks or sales- 
men. The first seven occupations listed include more than one-half 
of all the cases. 

Four-fifths of white older sisters in seven occupations. — Four-fifths of 
the white older sisters are engaged in seven occupations. These occu- 
pations, which include all engaging 10 or more, are shown below: 

Older listers of IS and 14 year old white 9du>ol children engaged in all occupations 

including 10 or more workers, 
OocuiMttion. Workers. 

Stenographers 78 

Operatives, tobacco 69 

Saleswomen 55 

Clerks 24 

Telephone operators 24 

Operatives, paper 18 

Bookkeepers 11 

Total in these occupations 279 

Total reporting 350 

Per cent in these occupations 80 

It is significant that more than one-fifth of all these young women 
are stenographers, another fifth operatives in tobacco factories, and 
nearly one-sixth of them saleswomen. 

Two-thirds of colored older brothers in five occupations, — Two-thirds 
of the colored older brothers are engaged in five occupations. These 
occupations, which include all engaging 10 or more, are as follows: 

# 

Older brothers of IS and H year old colored school children engaged in all occupations 

including 10 or more workers. 
Occupation. Workers. 

Porters, trade 74 

Teamsters 49 

Laborers 44 

Messengers 15 

Operatives, tobacco 14 

Total in these occupations 196 

Total reporting 297 

Per cent in these occupations 66 
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Four-fifths of colored older sisters in four occupations. — Four-fifths 
of the colored older sisters are engaged in four occupations. These 
occupations, which include all engaging 10 or more, are listed below: 

Older gisters of IS and 14 year old colored gchool children engaged in all occupations 

including 10 or more workers. 
Occupation. Workers. 

Servants 48 

Laundresses 37 

Nurse girls 19 

Operatives, tobacco 11 

Total in these occupations 115 

Total reporting 146 

Per cent in these occupations 79 

Reasons for leaving school. — Among the 620 older brothers and 
sisters at work, reasons were given for leaving school as shown below. 
The distribution of these reasons is about the same for the boys 
and the girls, the white and the colored. 

Reasons given for leaving school. 

To go to work 260 

Wan ted to 62 

Poor health 66 

To support family ., 50 

Had to go to work 31 

Graduated : 26 

To learn a trade '. 22 

Failure in studies 16 

Moved 9 

Disagreement with teacher 8 

To accept position 6 

Miscellaneous 14 

Not stated 60 

Total 620 

Age at beginning work. — ^The ages given for beginning work range 
from 8 to 20, with an average of a little over 15 years for white and 
colored boys, and not quite 16 for white and colored girls. 

Schooling received before children went to worTc. — The amount of 
schooling which these young people claim to have received before 
they went to work ranges from the first grade to the complete high- 
school course. The average amounts were as follows: 

Colored boys 4th grade. 

Colored girls 5th grade. 

White boys 6th grade. 

White girls 7 th grade . 

Part-time schooling of young people at work. — Among these 620 
young people at work, 365 say they have never attended evening 
school. The remaining 255 claim to have attended for periods 
ranging from three nights to seven years, with an average of about 
three months. 
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Correspondence courses. — ^Among the 620 young people at work, 36 
state that they have taken correspondence courses^ the majority 
being taken by white boys. 

Duration of employment of young people ai work. — The 620 young 
people at work furnished information as to the number of years since 
they had first gone into any form of gainful occupation. This infor- 
mation is presented in the table which follows: 

Table 8.— OLDER BROTHERS AND SISTERS OF 13 AND 14 YEAR OLD SCHOOL CHILDREN 
WHO HAVE BEEN AT WORK BACH SPECIFIED NUMBER OF YEARS. 



Yeftn at work. 


White. 


Colored. 


Older 
brothers. 


Older 
sisters. 


Older 
brothers. 


Older 
sisters. 


1 year 


72 
79 
65 

3« 

19 

9 

3 

1 


69 
89 
23 
13 

6 
• 2 

2 


35 
30 
24 

16 
14 

6 
6 
1 

1 


22 
15 
13 
14 
6 


2 yean 


r J "■■"-• - - ' ■ 

3yeais 


4 years 


6 years 


years 


7 yean 


i 


Syears ^.- 

9 yaars 






10 years 








11 years 






1 
1 




12 years 






1 


Total 






271 


* 143 


134 


72 





Number of positions lield hy older hrothers and sisters. — The same 
number of the older brothers and sisters supplied data as to the num- 
ber of different positions they had held since going to work. These 
range from one to seven positions apiece, as shown in the table 
following: 

Table 9.— OLDER BROTHERS AND SISTERS OF 13 AND 14 YEAR OLD SCHOOL CHILDREN 
WHO HAVE HELD EACH SPECIFIED NUMBER OF POSITIONS SINCE GOING TO 
WORK. 



Number of positions. 


Wliite. 


Colored. 


Older 
brothers 


Older 
sisters. 


Older 
brothers. 


Older 
sisters. 


One 


140 

61 

66 

10 

3 

1 


99 

32 

9 

3 


76 

23 

17 

12 

3 

2 

1 


56 
9 
4 
2 

1 


Two 


Three 


Four 


Five 


Six 




Seven 






Total 








271 


143 


134 


72 





An analysis of the figures shows that the four groups differ but 
little in the average number of years they have been at work and in 
the average length of time they have been employed in each position. 

Ages and vxiges of young people ai vxyrlc. — Data were secured show- 
ing the ages and wages of 496 older brothers and sisters of the school 
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children. All of them were employed and they were all under 21 
years of age. These data are presented in the following table: 

Table 10.— WEEKLY WAGES OF OLDER BROTHERS AND SISTERS OF 13 AND 14 YEAR 

OLD SCHOOL CHILDREN. 



Ages. 


12 to 
13.99 


$4 to 
15.99 


16 to 
$7.99 


$8 to 
10.99 


$10 to 
$11.99 


$12 to 
$13.99 


$14 to 
$15.99 


$16 to 
$17.99 


$18 to 
$19.99 


$20 to 
$21.99 


$22 to 
$23.99 


$24 to 
$25.99 


To. 
taL 


WMtelirotli- 
14 years 




1 
7 

16 

11 

3 

1 

2 


1 
4 
8 
17 
15 
3 
2 


1 

""2 
6 
8 
8 
3 














• 




3 


15 years 


4 
4 
1 


1 
2 
1 
8 
12 
5 
















16 


16 years 


2 
8 
4 

6 
6 


1 
1 
4 
6 
6 












35 


17 years 












45 


18 years 


2' 


2 
2 

1 






1 


45 


19 years 




i' 


1 


39 


20 years 




28 












Total... 


9 


41 


60 


28 


29 


26 


18 


2 


5 


1 


1 


1 


211 


WUtedflters. 
14 years 




1 
5 
8 
4 
2 
2 






















1 


15 years 


1 


1 
8 
12 
5 
4 
4 


3 
6 
5 

4 
7 

4 


2 

1 
9 
7 
3 


1 














11 


16 years 














24 


17 years 


1 


2 

1 
2 
1 














25 


18 years 


2 

1 
3 


1 










24 


19 years 












23 


20 years 














15 




















Total... 


2 


22 


34 


29 


22 


7 


6 


1 










123 














Colored 
brothers. 

12 years 




1 






















1 


13 years 


2 






















2 


14 years 


1 
3 

12 
4 
7 
4 
3 


""2 
5 
6 
6 
6 
5 


1 


















2 


15 years 


4 
4 
3 
3 


















9 


16 years 


3 

4 
1 
6 
2 


1 
....... 
















25 


17 years ..*... 


1 
1 














18 


18 years 














19 


19 years 














16 


20 years 




1 
















11 






















Total... 


16 


35 


30 


17 


3 


2 














103 


















Colored Oa- 
ten. 

12 years i 


1 
1 

11 
6 

4 
5 

4 
























1 


15 years 


2 
3 
2 
6 
3 
4 






















3 


16 years 


1 




















15 


17 years 




















8 


18 years 


2 

1 


2 
1 


















14 


19 years 


















10 


20 years 


















8 


























Total... 


32 


20 


4 


3 


















59 























These data reveal four significant conditions : 

1. The earnings of the boys are larger than those of the girls, 
especially at the upper ages. 

2. The earnings of the whites are larger than those of the colored, 
especially at the upper ages. 

3. Among white boys and girls earnings show a marked increase 
at the age of 18. 

4. Among the colored boys and girls, earnings show little increase 
with advancing age, and this is especially true among the girls. 
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Occupatwns older brothers and sisters wish to foUow. — Of these 
young people at work, 439 stated not only the occupations m which 
they were engaged at the time of the survey, but each one indicated 
in addition the occupation he or she wished to follow as a life work. 
These data are valuable, as they indicate in a general way the kinds 
of instruction the continuation and evening schools will be called 
on to give. The data have been classified, so as to show how many 
workers are already engaged in the occupation chosen or in work re- 
lated to it, who will require only supplementary training, and how 
many desire to take up work entirely unrelated to their present 
occupations. 

Nearly half of the white older brothers desire to engage in commercial 
and derical worJc. — The range of choices includes 60 occupations. 
About the same number expressed a preference for industrial pursuits, 
and less than 10 wished to enter professions. More than two-thirds 
are employed in the occupations chosen or in related work. The 
distribution is shown in the table following: 

Table 11.^0CCtTPATlONAL CHOICES OF OLDER BR0TH£:RS OF 13 AND 14 YEAR OLD 

WHITE SCHOOL CHILDREN. 



Oocupatioa chosen. 



Machinist 

Clerk 

Bookkeeper 

Mwchant 

Electrician 

Office work 

Salesman 

Plumber 

Printer 

Commercial traveler . 

Boiler maker 

Stationary engineer.. 

Banker 

Locomotive engineer. 

Painter 

45 other occupations. 



Total 

Percent. 



Engaged 

in same or 

related 

work. 



10 
15 
9 
10 
4 
8 
7 
5 
5 
3 
4 
1 
4 



4 
50 



139 

70 



Engaged 
in en- 
tirely 

different 

kind of 

work. 



12 
3 

4 



6 

1 
1 
2 
2 
3 
1 
4 



4 

is 



61 
30 



Total. 



22 

18 

13 

10 

10 

9 

8 

7 

7 

6 

5 

5 

4 

4 

4 

68 



200 
100 



Three-fourths of the white older sisters desire tofoUow commercial and 
clerical pursuits, — Clerical work, principally stenography and book- 
keeping, was selected by two-thirds of the girls, the choices of the 
remainder being distributed among commercial, industrial, and teach- 
ing occupations. Over three-fifths are employed in the occupations 
chosen or in related work. The most important of the 19 occupa- 
tions chosen are listed in Table 12. 
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U.— OOCUPATIONAIr CHOICB8 OF OLDKR 8IBTBR8 OF U AND 14 YEAR OLD 

WHITS SCHOOL CHH^DBEN. 



OooBpatioa dkOMo. 



Stenogmpber 

Bookkeeper 

Saleswoman 

OfBoework 

Tobacco operative. . 
Telephone operator . 
13 outer occnpattoos 

ToUl 

Fteoent 







: 




Engaged 




Engaged 


inen- 




In same or 


.i?**y 


Total. 


related 


different 


work. 


kind of 






work. 




19 


17 


3T 


7 


10 


17 


6 
8 




6 
4 


1 


4 
3 




3 




12 


6 


18 


55 


34 


89 


83 


38 


100 



Nearby three-fifths oj the colored older brothers are engaged in vx>rk 
entirely unrdated to the occupations chosen. — About two-fifths of the 
colored older brothers desire to follow industriai occupations. Oae- 
sixth selected Yarious kinds of domestic or personal serdce. Ilie 
preference for occupations entirely different from the ones thej are 
now engaged in is noticeable. The range of choices includes 44 occu- 
pations, the more important of which are listed in the table following: 

Tablb 18.— occupational CHOICES OF OLDER BROTHERS OF 13 AND 14 YEAR OLD 

COLORED SCHOOL CHILDREN. 



Occupation cbosen. 



Engaged 

in same or 

related 

work. 



Carpenter 

Teamster 

Barber 

Porter 

Clerk 

Blacksmith 

MiaohJnist 

Bricklayer 

Shoemaker 

Physician 

Cleaner and presser. . 
33 other occupations. 

Total 

Per cent 



2 
7 
2 
3 



3 

19 



38 
42 



Engaged 
in en- 
tirely 

different 

kind of 

work. 



9 



3 
1 
4 
3 
3 
3 
1 
3 



23 



53 

58 



Total. 



11 
7 
5 
4 
4 
3 
3 
3 
3 
3 
3 

42 



91 
100 



Two^irds of iJie colored 'older sisters are engaged in woric entirely 
UTirelated to Oie occupation chosen. — ^As in the case of the colored older 
brothers, there is a marked tendency to select occupations quite differ- 
ent from the ones in which they are employed. Nearly one-half wish 
to be seamstresses or dressmakers. The range of choices includes 12 
occupations. The distribution is as follows: 
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Table 14.— OCCUPATIONAL CHOICES OF OLDER SISTERS OF 13 AND 14 YEAR OLD 

COLORED SCHOOL CHILDREN. 



Occupation chosen. 



Seamstress 

Dressmaker 

Teacher 

Nurse 

Servant 

7 other occupations . 

Total 

Per cent 





Engaged 




Engaged 


in en- 




in same or 


tirely 


Total. 


related 


different 


work. 


kind of 
work. 




3 


13 


14 


1 


10 


11 


5 


6 


10 


5 


1 


6 


3 


3 


4 


6 


9 


14 


30 


39 


59 


34 


66 


100 



Relation between present occupations and t7u>se the workers wish to 
follow. — ^The results presented in Tables 11,12, 13, and 14 differ sharply 
for the four groups and inspection of the per cents at the bottom of 
the tables shows that it is approximately true that, out of every 10 
of these young white men at work, 7 wish to engage permanently in 
the lines of work in which they are now engaged. Among the young 
white women, about 6 in each 10 desire to continue permanently in 
their present kind of work. Among the young colored men, only 
about 4 in each 10 hope to make their present sort of work their life 
work, while among the young colored women the number is only a 
little more than 3 in 10. 

PRESENT STATUS OF TECHNICAL AND VOCATIONAL 

EDUCATION. 

Manual training and domestic science from fifth grade up. — In all 
the schools of Richmond, both white and colored, courses in manual 
training and domestic science are oflFered from the fifth grade up. 
This work had its inception 11 years ago. About half of the schools 
are well-equipped centers, in which these classes are carried on and 
to which children go from the other schools for this work. Of the 
20 buildings for white children, 10 are equipped as manual- training 
centers and 9 as domestic-science centers. Of the 11 buildings for 
colored children, 5 are equipped as manual-training and domestic- 
science centers. AU of the classes meet once a week, the period for 
the fifth-grade children being 45 minutes, for the sixth grade 60 
minutes, and for the seventh grade 90 minutes. This manual-train- 
ing and domestic-science work, while of conventional type, is of dis- 
tinctly better than average quaUty. Most of the instructors are un- 
usually practical and progressive. During the past two years there 
has been in existence an ungraded prevocational class composed of 
about 20 boys of upper-elementary-school ages, one half of whose 
time has been given to classroom work and the other half to manual 
work. 
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Glasses in evening elementary schools,— ThcTG arc four white and 
two colored evening elementary schools giving instruction in wood- 
working and domestic science. The session of these classes ranges 
from one to two hours per week during the 30 weeks that the schools 
are open. 

Classes and courses in day high schools. — ^The white and the colored 
high schools both maintain commercial courses and courses for the 
training of teachers. In addition, both schools oflFer courses in 
domestic science, shopwork, mechanical drawing, and applied art. 
The material equipment and teaching personnel in the John Marshall 
High School for white students are particularly good. The popu- 
larity of these courses in this school is steadily increasing. During 
the second session of the school year 1913-14 the total enrollment in 
the manual-arts course was 126, in the commercial course 187, and 
in the short commercial course 129. In addition, a considerable por- 
tion of the 468 pupils in the elective course and the 59 special pupils 
were taking work in manual arts or commercial subjects. 

The John Marshall night high school, — ^The John Marshall night 
high school is in the John Marshall High School Building and has been 
in operation three years. It offers courses in general education, shop- 
work, commercial branches, and household arts. Thirty-one of the 
44 members of the teaching staff are college students or teachers in 
the public schools. The remainder are engaged during the day in 
commercial and professional pursuits, excepting two millinery teachers 
and four housekeepers. The school is open six and one-half months, 
from October to April, three nights each week. About two-thirds of 
the students attend three nights a week and the remaining third one 
night a week. The sessions are from 7.30 to 9.30. The minimum 
entering age is 14 years and the average age is between 16 and 17 years. 
The student body is nearly equally divided between the two sexes. . 

Over one-half of the total time is devoted to general education — 
that is, work of the upper-elementary and high-school grades. About 
36 per cent is devoted to commercial subjects, 11 per cent to house- 
hold arts, and less than 3 per cent to industrial subjects. The total 
enrollment for the past year was 1,521, while the average attendance 
was 615. Sixty per cent of the pupils attended less than half the 
number of nights the school was open. With the teaching force as it 
existed at the close of the past school year a much larger number of 
pupils could be effectively cared for than were then in attendance. 

The Virginia Mechanics^ Institute. — ^The Virginia Mechanics' Insti- 
tute was founded in 1854 and receives an annual subsidy from the 
city, amounting in 1914 to $11,500, which, combined with moneys 
received from other sources, makes a total income of about $15,000. 
The present value of the building and equipment is estimated at 
about $125,000. The institute is governed by a practically self-per- 
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petuadng board of 24 members composed of prominent business and 
{HTofessionai men« A superintendent, appointed by the board, is in 
immediate charge oi the 8cho<d. The institute is entirely indep^ul- 
ent of the local public-school organization. No detailed reports are 
made to the school board or to the city council as to the financial 
and educational administration. 

The institute offers courses in general, engineering, shop, and com- 
mercial subjects, ^x o( its 29 teachenB sre employed by day in 
mechanical work and the building trades and 6 are mechamcal or 
riviL engineers. Ten of them hold oth^ teaching positicms. 

The school is open seiren months in the year, five nights a week, 
from 7.30 to 9.30. It b open only in the evening. With the present 
teaching force the maximum capacity of the school is about 340 
students per night, which would be equal to a yearly output of 
95,200 studfflit hours on the present basis of 140 sessions of two hours 
each. An estimate based on the available data gives as the actual 
output for the past year 57,820 hours. It thus appears that with 
the present financial resources the output of the school could be con- 
siderably increased. With more ample resources the year might 
be extended to 40 or SO weeks, and, if conditions warranted, day 
sessions could be established. By such changes the output of the 
sdiool could be increased anywhere up to ten times the present 
amount. It is not su^ested that this should be done, but the possi- 
bility exists should the need arise. 

Males only are admitted, and their ages range from 15 years up, the 
average being about 19. About one-seventh of the students are over 
24 years of age. Each student pays S3 for the first course and $1 for 
each subsequent course. The average enrollment during the past 
year was 387, but this does not represent the number attending or 
expected on any one night. Fart of these students receive instruc- 
tion two nights a week and the remainder three. Less than one 
student in five att^ided more than one-half of the nights that the 
school was in session during the past year. 

The machine-shop equipment was largely donated by the Rich- 
mond Locomotive and Machine Works, and k mostly too big and too 
old for the most effective use. The institute has a library of some- 
thing over 5,000 volumes. 

Vocational work in Rickmond during ike past year, — ^A dose approxi- 
mation of the potential output of the schools during tiie past year is 
given in the next table. Accurate attendance figures were not avail- 
able for some of the schoob, and die total number of student hours 
for the year ts computed on the basb of enrollment. Owing to irr^;u- 
lar attendance, the actual output was consid^itibly less. 
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Table 16.— ENROLLMENT AND TOTAL STUDENT HOURS OF INSTRUCTION HAD EACH 

PUPIL ATTENDED THE FULL TERM, 19ia-14. 



Enroll- 
xnent. 



Student 

hours 

fwyear. 



Trade and iadnatrial 



John Marahall High School: 

Cabinetwork 

Pattern w<n-k 

Fofffework 

Machine work 

Mechanical drawing 



Total 

Per cent of total trade and industrial education. 



Armstrong High School (colored) : Shopwork 

Per cent of total trade and InduBUlal education. 



Prerocational school 

Per cent of total trade and industrial education. 



Night high school: 

Cabinetwork. 

Machine work 

Mechanical drawing. 



Total 

Per cent of total trade and industrial education. 



Elementary night schools: 
>work (white scho 
>work (colored school 



Shopwork (white schools) 

' lopwork (colored schools) 

Mechanical drawing (white schools) . 



Sh 



Total 

Per cent of total trade and industrial education. 



Virginia Mechanics' Institute (night): 

Automobile 

Plumbing - 

Machine work 

Cabinetmaking. 



Pattern making. . . 
Practical electricity . . . 
Estimates of building . 
Instrumental drawing. 
Mechanical drawing. . . 
Architectural drawing. 
Free-hand drawing 



Total 

Per cent of total trade and industrial education. 



RalUwidY.M.C.A. (night) 

Per cent of total trade and industrial education . 



Total trade and Industrial education x 

Commercial edacatfon. 



John Marshall High School: 

Phonography 

Typewntmg 

Bookkeeping 



Total 

Per cent of total commercial education , 



Armstrong High School (colored): Bookkeeping. 
Per cent of total commercial education 



Night high school: 

Stenography 

Typewriting 

Bookkeeping 

Writing.- 

Rapid calculation, 
Banking 



Total 

Per cent of total conmiercial education , 



fiS 

12 

27 

8 

116 



318 



15 



18 



16 
12 
36 



64 



87 
32 
13 



132 



36 
9 
16 
8 
8 
36 
7 

60 
28 
16 
35 



250 



20 



726 



149 
331 
171 



651 



37 



187 
187 
234 
304 
35 
28 



975 



11,000 
2,40Q 
5,400 
1,600 

18,560 



38,960 
42 



1,800 



9,900 
U 



832 
1,248 
3,744 



5,824 



8,840 

1,920 

570 



6,330 
7 



3,024 

1,008 

1,792 

896 

896 

4,032 

784 

6,720 

3,136 

1,792 

3,920 



28,000 
30 



2,400 
2 



93,214 



19,800 
48,040 
22,760 



90,600 
56 



11,100 
7 



9,724 
9,724 
12,168 
15,808 
1,820 
1,456 



50,700 
32 
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Tablk tff.— enrollment AND TOTAL STUDENT HOURS OP INSTRUCTION HAD EACH 

PUPIL ATTENDED THE FULL TERM, 1913-14— Concluded. 



CoBUMicbl edacatloii— Concladed. 



Virginia Mecbanics' Institute (night): 

Bookkeeping 

Telegrapny 



Total 

Per cent of total commercial education . 



Total commercial education 

Hoaaehold arts adocation. 

John Marshall Hish School: 

Cooking , 

Sewing , 

Artwork 



Total 

Per cent of total household arts education . 

Armstrong High School (colored): Domestic science 
Per cent of total household arts education 



Night high school: 

Cooking 

Sewing 

Artwork 



Total 

Per cent of total household arts education . 



Elementary night schools: 

Cooking (white) 

Cooking (colored) 

Sewing (white) 

Sewing (colored) 



Total 

Per cent of total household arts education. 



Total household arts education. 



Enroll- 
ment. 



fi9 

8 



67 



1,730 



88 

53 

165 



306 



300 



75 

89 

111 



275 



118 

67 

8 

68 



261 



1,042 



Student 

hours 

for year. 



6,608 
1,344 



7,952 
5 



160,352 



17,600 
10,600 
30,720 



58,920 
43 



47,520 
35 



3,900 
4,628 
5,772 



14,300 
10 



7,620 

3,660 

480 

3,870 



15,630 
12 



136,370 



Trade and industrial instruction constituted less than one-fourth 
of the total output, commercial instruction over two-fifths, and train- 
ing in household arts a little over one-third. The public day schools 
furnished considerably over one-half of the total amount of instruction 
in trade and industrial subjects, the Virginia Mechanics' Institute nearly 
one-third, and the public night schools about one-eighth. The day 
high schools have done the greater part of the work. Seventy-eight 
per cent of the instruction in household arts, 67 per cent of the 
instruction in commercial subjects, and 65 per cent of the instruc- 
tion provided by the public-school system in trade and industrial 
subjects have been furnished by the two day high schools. 
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VOCATIONAL EDUCATION SURVEY OF RICHMOND, VA. 2ft 

FINANCIAL SUPPORT OP THE PUBUC SCHOOLS. 

Richmond a relatively wedUJiy city, — ^According to the report of 
the United States Census on Financial Statistics of Cities for 1913, 
there are 40 American cities of from 100,000 to 300,000 population.* 
With respect to population, Richmond is in the middle of this group, 
20 of the cities being larger and 19 smaller. The per capita wealth 
of the people living in these 40 cities is $1,245. In Richmond the 
per capita wealth is $1,489, and the city ranks seventh in this com- 
parison. Richmond possesses decidedly more taxable property for 
each inhabitant than the average of the cities of her class. 

Richmond's expenditures for schools are low. — ^The census report 
on cities for 1912 listed 38 cities of from 100,000 to 300,000 popula- 
tion. In this group of 38 cities the annual expense for schooling 
for each child in average attendance in elementary schools was $35, 
whereas in Richmond it was only $24. The corresponding figures 
for the high schools were $77 for the group and $55 for Richmond. 
In the night schools the corresponding figures were $16 for the group 
and $12 for Richmond.* The corresponding data for 1913 are not 
yet available. 

School expenditures iow as compared with wealth. — ^According to the 
census report on cities for 1913, these cities of from 100,000 to 300,000 
population spend annually $3.64 on the support of public schools 
for each $1,000 worth of taxable property that they possess. Rich- 
mond, on the same basis, spends only $1.94.^ This may be stated 
in another way by saying that in proportion to wealth the expendi- 
tures of this group of cities for school support is $1.88 for each $1 
that Richmond spends. 

Rank in per capita and percentage expenditures. — The census report 
on Financial Statistics of Cities for 1913 gives the expenditures per 
capita of population for the support of the different divisions of 
municipal government.* It also gives figures showing the per cent 
of the total municipal expenditures devoted to each of these pur- 
poses. These two sets of figures enable us to discover how Richmond 
compares with her sister cities in the amoimt spent for each inhabit- 
ant on the support of each branch of municipal government and also 
how she compares in the per cent of her total annual expenditures 
for running expenses devoted to each separate purpose. The stand- 
ing of Richmond among these 40 cities of from 100,000 to 300,000 
population is shown in the following table, in which the figures 
represent the rank of this city among the 40 cities. 

iBuUetin 126, Financial Statistics of Cities, Bureau of the Census, pp. 18-25. 
s Bulletin 118, Financial Statistics -of Cities, Bureau of the Census, pp. 66-68. 
> Bulletin 126, Financial Statistics of Cities, Bureau of the Census, pp. 18-25, 45. 
<Idem, pp. 44-47. 
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The figures of this comparison show that both absolutely and rela- 
tively the expenditures of Richmond for the support of public educa- 
tion are low. 

Table 1««-THE RANK OF RICHMOND AMONG THE 40 CTTIEB OF 100,000 TO 300,000 POPXT^ 
LATION IN PER CAPITA EXPENDITURES AND IN PER CENT OF TOTAL EXPENDI- 
TURES DEVOTED TO EACH BRANCH OF MUNICIPAL GOVERNMENT IN 1913, 



Object of expenditures. 



Highways 

Sanitation 

Charities and correction 

Police 

Recreation 

Fire 

General 

Schools ;. 



Rank in per capita expenditures. 



Third 

Fourth 

Fifteenth 

Seventeenth. . . 
Twenty-eecond. 
Twenty-sixth... 
Twenty-eeventh 
Thirty-eighth... 



Rankin 

per cent of total 

expenditures. 



First. 

Fourth. 

Sixteenth. 

Nineteenth. 

Twentieth. 

Twenty-ninth. 

Twenty-seventh. 

Fortieth. 



No State aid for indiLstrial education. — Richmond now receives no 
State aid for industrial education. Under the Virginia vocational 
education law, the legislature is authorized to appropriate, and the 
State board of education to distribute funds appropriated, for the 
support of industrial, agricultural, household arts, and commercial 
education. The same law authorizes any school district to establish 
all-day, part-time, continuation, or evening classes designed to meet 
the vocational needs of persons over 14 years of age of less than 
coUege grade. Under this law the State appropriates $30,000 a year 
for the support of agricultural education in the rural districts. Thus 
far no appropriation has been made for the other three forms of 
practical training or for work of any kind in the cities. While the 
law authorizes the employment of supervisors for vocational schools, 
the State board has as yet employed none. 

State funds could he wisely appropriated in aid of vocatimwl educa^^ 
tion in Richmond. — ^The city of Richmond pays into the State treas- 
ury far more than it receives for educational purposes. For every 
$5 the city pays into the general school fund it receives back only $2 
for school support. The State gives each year from the general fund 
$275,000 for rural elementary schools, $100,000 for rural high schools, 
$30,000 for agricultural schools, and $20,000 for normal high schools. 
The Richmond schools receive no part of this money. It seems ap- 
parent that the State might with great propriety and wisdom ap- 
propriate money in partial support of vocational education in the 
cities. This would be particularly fittiag in the case of Richmond, 
the capital city, which should and does serve as an experimental 
station and practical demonstration for the other cities of the State. 
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TBQS INDUSTRIAL SURVEY. 

Fields of employmeni in Richmond. — ^According to the United States 
census volume on occupations for 1910 the following are the occupa- 
tional groups of Richmond in the descending order of the number of 
workers which they include: 

Tarle 17.— persons 10 years OF AGE AND OVER ENGAGED IN EACH SPECIFIED OOCU- 

PATION IN CITY OF RICHMOND, CLASSIFIED BY SEX. 

[Source: Thirteenth United States Ccnsns, 1910, VoL IV, pp. 194-206.1 



Oocapatimal groiqw. 



Sex. 



Male. 



Female. 



Total employed. 



Number. 



Percent. 



Manufactnring and mechanical industries. . . 

Domestic and personal services 

Trade 

Transp(Vtatian 

Clerical occupations 

XMeasional service 

PuUic service 

Agricidture, forestry, and animal luishandry 
£ xtraction of mineral 

All occupations 



19,214 

3,391 

7,862 

5,047 

3,470 

1,444 

913 

310 

76 



5,886 

10,900 

1,183 

150 

1,589 

1,273 

7 

7 



25,100 

14,300 

9,045 

5,206 

6,059 

2,717 

920 

317 

76 



4000 

22.79 

14.43 

8.30 

8.00 

4.33 

1.47 

.51 

.12 



41,727 



21,013 



62,740 



100.00 



^The report primarily concerned with wage earners, particularly 
industrial workers. — It is not concerned with the training of persons 
in Richmond who, according to the census, are engaged in transpor- 
tation, professional service, public service, agriculture, or the extrac- 
tive industries, but is either directly or indirectly concerned with 
those who are engaged in manufacturing and mechanical pursuits, 
domestic and personal service, and department-store employment. 

The scope of the survey includes analyses of four large mechanical 
industries of Richmond and, in addition, the department stores. 
The four industries embrace 108 occupations, distributed as follows: 
Twenty-six in the printing trades, 35 in the building trades, 30 in the 
metal trades, and 17 in the tobacco industry. These 108 occupa- 
tions and the department stores represent more than 15,000 workers, 
embracing the principal well-defined skilled occupations and a very 
considerable number of semiskilled and unskilled employments. 
Other industries, such as box making, paper and pulp works, canning 
and preserving, and baking-powder industries, while important, 
employ relatively few skilled workers, their product being produced 
largely by automatic machines. The leather industry employs a 
large number of workers, but is to a considerable extent a jobbing 
industry, except in the shoe factory where the work is done on 
automatic machines, and in the harness works where the skilled 
workers are few in number. 

As regards the women workers in Richmond the survey is concerned 
primarily with those employed in stores and in tobacco manufacturing. 
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It does not include analyses of dressmaking and millinery, the tradi- 
tional skilled trades for women, owing partly to the limited time 
available, partly to the fact that a knowledge of these trades is already 
in hand, and partly to the fact that the need for information with 
reference to semiskilled and unskilled employment is, at this time, 
much greater. The tobacco industry was studied as typical of the 
industries employing largely semiskilled and unskilled workers as 
well as because it is one of the largest employers of women in 
Richmond. 

The information concerning these groups of trades and occupations 
was secured through two types of schedules: (1) The establishment 
schedules, representing concerns, as noted above, employing more 
than 16,000 workers; (2) the individual schedules obtained from more 
than 700 workers representing all the important occupations in the 
five groups noted. 

Method of the industrial survey. — ^Eight months' time was given 
to the survey, which was directed by Mr. Charles H. Winslow and a 
corps of 20 workers, of whom 17 were men and 3 were women. In 
addition there was an office force of 5 clerks and stenographers. The 
field work required six months, during which time at least 6 people 
were continuously employed. All the agents were regularly employed, 
no volunteer help being utiUzed in this portion of the survey. Much 
night work was done. 

Interviews were held with employers to explain the purpose of the 
survey and the filling out of the schedules and to secure their coopera- 
tion. Interviews were held also with workers in the shops op at their 
regular meeting places for the same purposes. Each interview 
represented a personal conference of about 20 minutes. Visits were 
made to shops and factories to study industrial processes and condi- 
tions, and numerous conferences were held with men and organiza- 
tions familiar with the industrial and conunercial conditions of Rich- 
mond. Occupations were studied by trade groups and a complete 
analysis of each occupation prepared which summarizes the informa- 
tion given by employers and employees in Richmond imder "Find- 
ings about the trade," which bear more or less upon the problem of 
training for it, and '^ Findings about education for the trade," which 
bear directly upon the problem. These "findings," it should be 
emphasized, are simply summaries of the statements of employers 
and employees in the trades and do not necessarily represent the 
conclusions of the survey committee. AU the statements of the 
"findings" based on the data gathered were submitted to employers 
and workers for criticism. This analysis is presented for each trade 
group briefly in chart form and in text. The statistical information 
gathered from the workers' and employers' schedules is presented in 
tables in Appendix A. 
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Descriptive analysis of occupations. — ^As has already been stated, 
the occupations studied were those belonging to the five industry or 
trade groups — printing, metal, building and woodworking, depart- 
ment store, and tobacco. A description of each of these occupations 
within a trade group has been prepared, which explains the processes 
or operations as carried on in Richmond, the physical, hygienic, and 
economic conditions of the work, the requirements upon workers, 
and the kind of schooling needed. The text for this descriptive 
analysis, covering many different occupations, is published in the 
appendixes at the close of this report. (See pp. 94 to 279.) 

A tahvlar analysis of occupations by industry or trade groups has been 
prepared on charts which give for each group a brief tabulation cover- 
ing all the points about each occupation within the group which admit 
of tabulation. The purpose of this is to present brief summaries of 
the full description of eaoh occupation as found in Richmond and to 
show the characteristics of the occupations in comparative form. 
A chart for each trade group presents the analysis under two general 
heads — ''Findings about the trade" and ''Findings about education 
for the trade." 

ANALYSIS OF FINDINGS BASED ON THE INDIVIDUAL SCHEDULES 
SECURED FROM WORKERS IN PRINTING, BUILDING, AND METAL 
TRADES. 

Points covered by the individual schedules. — ^The individual schedules 
secured from 509 workers in the various occupations of the printing, 
building, and metal trades supplied valuable data, which have been 
tabulated and are presented in Appendix A. From this material 
information is furnished on such important points as the following: 
Age distribution of apprentices and workers and the nativity of 
workers, by trades; the regular hours of daily and weekly labor, by 
trades; time lost by workers, by trades; causes of loss of time; 
extent of part-time employment, by trades; extent of overtime 
worked, by trades; years of experience of workers as wage earners; 
years of experience in present occupation and in other occupations; 
age of entrance upon wage-earning occupations, by trades; period 
of apprenticeships served in years by workers in different trades; 
relation of years of experience to hourly wage; change of place of em- 
ployment during apprenticeship, and reasons for changing, by trades; 
extent to which workers received proper instruction in the shop 
while learning the trade; highest, lowest, and average wages, within 
trades, by occupations; locality in which workers learned trades; 
change of occupations of present workers, by trades; misfits in present 
positions, as to natural ability, training, and experience, by trades; 
employees working under conditions causing strain or impairing 

6071'— Bull. 162—16 ^3 
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health; possibihties of learning different trades completely in the 
shop; age of leaving school of apprentices and workers, by trades; 
lack of general school training of apprentices and workers; hourly and 
weekly wages of apprentices and workers, by trades. 

This analysis can only undertake to summarize briefly the informa- 
tion secured in the individual schedules, which must be considered 
in the formulation of any program of industrial education for Rich- 
mond. These follow: 

No children under I4 were found employed in the printing, building, 
and metal trades. The apprentices in these trades, who are very few 
in number, are almost without exception between 16 and 20 years of 
age. About 14 out of every 100 of the total number of workers 
covered by the individual schedules were under 21 years of age, 
71 out of every 100 were between 21 and 45 years of age, and 12 out 
of every 100 were between 46 and 65 years of age. 

Most of the city workers trained in Richmond. — Out of every 100 of 
them 68 were bom in Richmond, 15 elsewhere in Virginia, 14 in other 
States of the Union, and only 3 in foreign coimtries. An unusually 
large proportion of the city's workers were born and educated in the 
city and State. Since it seems probable that this condition will con- 
tinue in the future, Richmond and Virginia seem justified in training 
a larger proportion of workers for local industries than most other 
localities. 

More (han half work less than nine hours. — ^An eight-hour day was the 
shortest reported. Out of every 100 workers reporting, it is approxi- 
mately true that 52 work less than 9 hours, 36 work 9 hours and less 
than 10 hours, and 12 work 10 or more hours. Two-thirds of the 
workers have a short-time Saturday. The employers commonly 
report a tendency toward a shorter day. 

Time lost from employment relatively in^considerahle, — Out of every 
100 of these workers, 53 reported no time lost during the year, 18 
lost from 1 to 4 weeks, 11 from 5 to 9 weeks, and the remaining 18 
lost 10 weeks or more. The least time was lost by men in the print- 
ing trades, considerably more time by those in the metal trades, and 
the largest losses were reported by the building trades. With the 
exception of the building trades, there are few if any seasonal occu- 
pations, and there are few if any violent fluctuations in employment. 

Little time reported lost hy accidents. — Of the workers reporting lost 
time, the largest number gave temporary lay off as the reason. The 
next largest cause was the shutting down of factories; the third in 
importance was sickness, with accidents a comparatively small 

fourth. 

Part'tim^ and overtime employment smull. — ^The facts about part 
time and overtime show once again the comparative regularity of 
employment. 



VOCATIONAL EDUCATION SUBYET OF BICHMOND, VA* 35 

Workers shift employment hvi litUe. — ^The total years of experience 
of these workers as wage earners range from 1 to 60 years. Nearly 
40 per cent of them have been at work from 6 to 15 years. The 
relative infrequency with which Richmond's workers shift from occu- 
pation to occupation is shown by the fact that the data as to years of 
experience in their present occupations differ but slightly from 
those showing years of experience in any sort of gainful occupation^ 
the per cent of those who have been in their present occupations 
from 6 to 15 years being 42. Two out of every three have never been 
in any other occupation than the present one. 

Few of these worJcers began under IJ^. years of age. — ^Practically none 
of these workers in the printing, building, and metal trades became wage 
earners before the age of 14. Seven out of every eight began work 
after they became 15 years of age. More than half entered employ- 
ment after this age and imder IS. Apparently these three highly 
skilled trades in Richmond do not employ young workers under 
14; and the success of the artisan is not dependent upon his entering 
the trade at an early age. Apparently the age at which workers in 
these industries leave school to enter employment has little bearing 
upon their subsequent earning capacity. 

Four years the average of a variable period of apprenticeship. — Out 
of every 100 of these workers, 93 reported that they had served some 
period of apprenticeship to the trade, ranging in duration from less 
than three to more than seven years. Exactly one-half of those who 
have served any apprenticeship gave four years to it. The appren- 
ticeship in the printing trades averaged somewhat longer than in the 
other two. 

Wa^e increased with experience. — Wage began in each of these three 
trades at about 15 cents per hour and rose steadily with experience 
and age for the first 10 years of service when it reached about 40 
cents per hour and thereafter remained relatively stationary. 

Apprentices shift employment but Utile. — Fxirther evidence of the 
stability of Richmond's workers is furnished by the fact that 69 out 
of every 100 learned their trade in one shop only, while most of the 
rest learned it in two shops, and only three in each himdred worked 
in two or more communities. 

Reasons for shifting among apprentices. — The 151 out of 509 workers 
who changed their place of epiployment while learning their trade 
gave the following reasons for doing so which are listed in the descend- 
ing order of the frequency with which they are alleged: To get wider 
experience; to get more money; shop closed; laid off; disliked 
employer; family moved away; discharged; strike. 

Seven out often learned the trade in Richmond, and one out of every 
four elsewhere in the United States. The number of foreign trained 
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workers was negligible. The printing trades contain the largest per 
cent of workers trained in Richmond and the building trades the 
smallest. 

Few misfits in the trades. — Out of each 100 of the workers answering 
the question as to whether or not they were working in the occupation 
for which they were best fitted by natural ability, 61 answered in the 
affirmative and the remaining 39 in the n^ative. When the same 
question was asked them as to training and experience, 89 out of each 
100 answered in the affirmative and only 11 answered in the negative. 
It must be remembered that these answers represent only the personal 
opinions of the men themselves. 

More fhan one-third reported physical or nervous strain. — One out of 
every three workers said that his occupation involved peculiar 
physical or nervous strain or both. The proportion does not differ 
greatly for the three groups of trades. 

More than one-fourth reported occupational diseases in their trades. — 
One out of every four workers said that he worked in a trade in which 
there were diseases peculiar to the occupation. This was most fre- 
quently reported in the printing, less frequently in the metal, and 
least frequently in the building trades. 

Difference in opinion as to adequacy of shop instruction. — Out of every 
four men in the printiog trades reporting, three say skill in the trade 
processes can be acquired thoroughly in the shop, while the fourth is 
of the contrary opinion. For the buildiog trades only one out of every 
three reporting answered in the affirmative and the remaining two in 
the negative. In the case of the metal trades, two out of every five 
reporting answered in the affirmative, the remainder in the negative. 
It must be emphasized that these answers do not refer to either 
general education or knowledge related to the trade. 

Richmond worTcers come from the elementary schools. — ^About one-half 
of these workers left school at the age of 14 or yoimger. Ninety-two 
out of every 100 of them left school before reaching the age of 18. Con- 
trary to the usual impression those in the printing trades withdrew 
from the schools at an earlier age than those in either the building 
or metal trades. However, the tendency in late years in all the above 
trades is to remain in school longer. This is shown by the fact that 
out of 54 apprentices reporting, only 3 had entered employment under 
13 years of age, and only 12 under 14 years of age, while 36 did so 
between 14 and 16 years of age. Practically none of these workers 
had received any high-school training, and most of them much less 
than a complete grammar-school training. 

The typical Richmxmd worJcer has had less than seven years of school- 
ing. — Out of every 100 of these workers, 6 had attended school 3 years 
or less, while 80 had received not over 7 years of any sort of school 
training. Only 6 workers out of 509 had received as much as 11 years 
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of schooling and none more than that. Much of this school attend- 
ance was in imgraded classes in rural districts. The amount of 
schooling of the workers in the printing, building, and metal trades 
in Richmond is practically the same. 

Lack of school training Tiampers progress of worJcers. — Sixty out of 
every 100 of th^e workers reported that because of lack of schooling 
they were hampered in becoming efficient in their several trades. All 
workers having three years or less of schooling said they had been 
handicapped. More than 62 out of every 100 of those who had 
received seven years or less of instruction so declared. Out of 54 
apprentices reporting, 22 said they had been held back in their work 
by insufficient education. Of these, 18 had attended school not more 
than seven years. 

Many vporleers have taken courses since leaving the regviar schools. — 
Out of every 100 of these workers, 37 had tried to improve their 
economic condition by securing schooling after they became wage 
earners. Six out of every 10 apprentices reporting had taken addi- 
tional courses. Seventy-four out of every 100 of these student work- 
ers took courses in night school and 22 in correspondence classes, while 
4 attended day school. Sixty-eight took xjourses bearing upon their 
trades for every 32 who took work unrelated to their occupations. 
Out of 509 workers reporting, 135 said they had paid tuition for 
instruction either in day, evening, or correspondence courses since 
going to work. The total amoimt paid was $5,465.06, of which 
$3,176.80 was spent by 52 students in correspondence schools, an 
average of $61.09 per student. The largest smn paid by any student 
was $340. 

Other benefits of schooling greater than the financial one. — Four out of 
every 10 workers answering the question as to whether they had 
received an increase in wages as the result of taking courses answered 
yes, the remaining 6 answering no. Nine out of every 10 workers 
answering the question as to whether they had received benefit other 
than an increase of wage replied in the affirmative and only 1 in the 
negative. 

Wages in the building trades highest. — Out of every 100 of the work- 
ers in the groups selected, 11 earned under $10 per wleek, 10 earned 
from $10 to $15, 67 earned from $15 to $25, and 11 earned $25 or 
more. The wages in the building trades range slightly higher than 
in the printing and metal trades, in which they are about the same. 

Workers ask for certain courses. — ^Approximately 50 subjects for 
evening or part-time school instruction were suggested by these 
workers to help them in their present occupations. These requests 
came from both apprentices and journeymen. These subjects ranged 
all the way from such elementary school work as reading, writing, 
spelling, and arithmetic, and such regular high-school work as algebra, 
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geometry, and physics to such practical work as shop mathematics, 
mechanical drawing, plmnbing and steam fitting, and gas engineering. 
About three out of every five subjects suggested were very practical 
courses helpful to the worker's employment. In the printing trades 
the characteristic demand was for trade chemistry, design, color har- 
mony, and ink mixing. In addition, there was a pronounced demand 
for English and composition. In the building trades the characteris- 
tic demand was for mechanical drawing, architectural drawing, shop 
mathematics, and estimating. In the metal trades the characteristic 
demand in much larger proportion was for shop mathematics, mechan- 
ical drawing, and arithmetic. 

ANALYSIS OF FINDINGS BASED ON THE ESTABLISHMENT SCHEDULES 
SECURED FROM EMPLOYERS IN THE PRINTING, BUILDING, AND 
METAL TRADES. 

The employers' schedules cover the following important points not 
dealt with in the individval schedules: 

Products of the different establishments represented. 

Busy and slack seasons of the various trades. 

Difiiculties in securing competent workers in specific occupations, 
with the reasons. 

Period of maximum productivity in various occupations. 

Years of experience necessary to minimum wage. 

Probable increase and decrease in the demand for workers. 

Relative demand and supply for skilled and unskilled labor. 

Frequency and line of promotion from occupation to occupation in 
use. 

Shifting of workers from process to process to give wider experience 
and training. 

Opportimities for imtrained begiimers in specific occupations. 

Relative efficiency of foreign and domestic trained workers. 

Relative instability of employment of trained and imtrained 
workers. 

Conditions affecting the welfare of the worker. 

Character of instruction received by workers in the shop. 

Relative advantages of indentured and unindentured apprentice- 
ship. 

Character of apprenticeship agreements. 

Relation of general school training to efficiency. 

Extent of the educational deficiencies of beginners. 

Types of schools and kind of training necessary in the judgment 
of employers to increase the efficiency of workers. 

Willingness of employers to cooperate in part-time schooling. 

Kind of part-time and evening schooling favored. 
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Practical tests used in determiiiiag the efficiency of applicants aad 
workers. 

Willingness of employers to make the shop experience of young 
workers more educative. 

Field covered hy schedules. — In printing, 50 shops with 1,244 workers, 
eovering' practically the entire field. In metal trades, 17 shops with 
4,924 people. In building trades, 20 concerns with 875 people. 

Size of establishments covered. — Printing trades, 31 out of 50 
employ 20 people or less; remainder 31 to 110. Metal trades, 9 out 
of 16 employ under 100; remainder 100 to 1,000. Building trades 
from 3 to 100, the average per concern being 43. 

SeasoTwl fluctuations are smallest in the printing trades, according to 
employers' statements, the difference between maximum and mini- 
mum number employed being only 12 per cent. There is almost 
steady employment in railroad shops. General machine shops and 
foundries lay off about one-third of their workers employed in the 
busy part of the year. Rolling mills and ornamental iron works are 
affected more than the others of the metal-trades group, being com- 
pelled to reduce working force by almost one-half in dull seasons. 
The building trades are affected more by seasonal fluctuations than 
any other of the trades mentioned. 

Supply of efficient journeymen reported inadequate. — ^Employers 
almost unanimously maintain that the supply of efficient journey- 
men in all the groups of trades mentioned is inadequate. 

Larger demand for sTdUed workers in the near future. — ^Most of the 
employers, but particularly those in the metal trades, say that there 
will soon be a greatly increased demand for skilled workers in Rich- 
mond* 

CTiances of promotion slight. — In the metal and building trades em- 
ployers say chances of promotion from one occupation to another 
are slight* Where an affiirmative answer was received, the statement 
was invariably made that the specific occupation open to promotion 
was that of foreman. All these trade groups suggest, of course, the 
promotion from apprentice to journeyman. 

The amount of systematic instruction given in the shops apparently 
smaU. — If given at all it is given by the foreman alone, who is, of 
course, burdened with many other responsibilities. In most of the 
trades, beginners other than appr^itices are used only in imskiUed 
work. In spite of the fact that practically none of the metal, build- 
ing, or printing trades can be learned properly without systematic 
instruction; the number of apprentices reported is small. 

The amount of apprenticeship smaU. — ^Most apprenticeship agree- 
ments when made are .verbal. Few employers indenture their ap- 
prentices in any of the trades. No regular apprenticeship system 
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exists in the metal trades, only 3 firms out of 16 reporting any. 
Written agreements for apprenticeship exist only in trades well or- 
ganized and the terms are usually regulated by the union. Condi- 
tions similar to those in the building trades are found in the printing 
trades. 

Three hundred and twenty-six ''apprentices and young learners" 
were reported by the firms returning schedules , distributed among 
the trades as ioUows : Two hundred and twenty-three in the metal, 
62 in the printing, and 41 in the building trades. Out of every 100 
workers employed in the metal trades, 8 were apprentices and young 
learners. In the printing trades and in the building trades there 
were 5 in each 100. 

The period of apprenticeship varies for {he different trades. — ^Where 
agreements are reported, the period of apprenticeship for the printing 
trades is most frequently given as five years, for the building and 
metal trades as four. An automatic upward sliding scale of wages 
is provided for the apprentice in all these trades where written agree- 
ments are in force. 

Employers, on the whole, report conditions under which work is pet" 
formed as ca/using no particular strain to the worJcers. — Some of those 
in the building trades, chiefly contractors and builders, mention lead 
poisoning in the painting trades and tuberculosis in the stonecutting 
trades. In the metal trades, the rolling mill and ornamental iron 
establishments say that sudden changes in temperature usually asso- 
ciated with their work might possibly affect the physical and nervous 
condition of their employees. Only 2 of the 50 firms representing 
the printing trades mentioned any conditions that might affect the 
health of the workers, these being foimd in the bronzing and photo- 
engraving departments. 

The lacJc of general schooling reported as a handicap of worJcers in aU 
trades. — ^This is particularly true of printing. In the metal and build- 
ing trades, employers reported in addition the great need of a better 
knowledge of shop mathematics and drawing. When asked specifi- 
cally what the schools should do for the worker before he enters the 
shop, the almost invariable answer of all employers was that they 
should give him more general education. 

Distribution of worTcers among occupations within trades. — Out of 
every 100 workers in the various trades of building, there are 26 
carpenters, 13 plasterers, 10 bricklayers, 9 mill workers in wood, 8 
cabinetmakers, 7 cement finishers, 4 plumbers, and 4 wood finishers, 
the remaining 19 being distributed among 17 other occupations, mak- 
ing a total of 25 occupations; the proportion of apprentices is 5 out 
of every 100 workers. Out of 100 in the metal trades there are 24 
machinists, 11 boilermakers, 9 molders, 4 rolling mill hands, 4 black- 
smiths, 2 stove erectors and mounters, 1 pipe fitter, 1 pattern maker, 
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and 1 nickel plater and finisher, the remaining 43 being distributed 
among 11 occupations, making a total of 20 occupations. Out of 
every 100 workers in the printing trades there are 18 bookbinders,. 
12 press feeders, 12 hand typographers, 9 cylinder and platen press- 
men, 7 imclassified workers, 4 linotype operators, 3 paper cutters, and 
2 propf readers, the remaining 33 being distributed among 21 other 
occupations, making a total of 29 occupations. 

Subjects needing to he taught for ffie various trade groups. — ^In print- 
ing, employers emphasize the following in the order given: Enghsh, 
arithmetic, pimctuation, to be supplemented by courses in design, 
drawing, history of printing, chemistry, color harmony, color mixing, 
and physics. The suggestions made for courses for workers in the 
metal trades are chiefly of a strictly vocational character, such as 
"steps of the trade," "whys of the trade,'' "theory of the trade," 
in addition to mathematics, free-hand and mechanical drawing, 
chemistry, physics, and in some instances metallurgy. In the build- 
ing trades the su^estions vary according to the particular line of 
work done by the employer. The leading suggestions are shop mathe- 
matics, drawing, and blue-print reading, adapted to specific trades 
or occupations, such as plimibing or carpenter work. Subjects pro- 
posed for painters are color harmony, designing, modeling, lettering, 
and the chemistry of the trade. Only one employer in the building 
trades suggested that general education be given. 

Courses suggested for evening classes for journeymen. — In printing, 
employers gave the following in the order of their frequency: Eng- 
Ush, design, drawing, history of the trade, estimating costs, arith- 
metic, color harmony, chemistry of the trade. For the metal trades: 
Mathematics and drawing, mechanical designing, electrical mechan- 
ics and estimating, fimdamentals of the trade, and general education. 
Seventeen out of 20 employers in the building trades suggest free- 
hand drawing and mechanical or architectural drawing; 11, shop 
mathematics; 4 (chiefly painters and decorators), color harmony, 
paint mixing, chemistry of the trade, modeling, designing and letter- 
ing; and 4 mention general education. 

Most employers favor evening in preference to part-time industrial 
schools for apprentices. — Sixteen out of 20 firms in the building trades, 
8 out of 16 in the metal trades, and a considerable majority in the 
printing trades so reported. 

Many firms report a willingness to cooperate with part-time day 
schools for their workers. — ^The question was asked as to whether the 
employer would be willing to enter into an agreement providing for 
a definite period of attendance of apprentices at a part-time day 
school for a definite number of hours and pay them the usual wage 
while in school* Twenty-four out of 50 firms in the printing trades 
answered in the affirmative, as did 5 out of 16 in the metal trades. 
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and a majority of the establishments who employ apprentices. The 
usual suggestion as to the number of hours per week to be given to 
part-time schools is from six to eight, usually in two-hour periods 
per day. 

No written records of individual efficiency of workers are reported as 
being used in any of the shops. No entrance tests of the worth of 
applicants for positions are used except ''actual trial on the job." 

Most of the employers re/port a willingness to cooperate with the schools 
by organizing the shop practice for the better training of workers. In 
answer to the question as to whether they would be willing to cooper- 
ate with the schools in an effort to organize shop practice so as to 
develop interest and efficiency on the part of the worker, 15 out of 
20 firms in the building trades, 13 out of 16 in the metal trades, and 
24 out of 60 in the printing trades answered in the affirmative. 

ANALYSIS OP INDIVIDUAL SCHEDULES SECURED FROM WOMEN AND 

GIRLS IN RETAIL STORES. 

Scope of the investigation, — Data relating to the employment of 
women and girls in retail stores, especially those engaged in the buying 
and selling of goods, were secured from 11 stores employing workers 
in various capacities. The inquiry reached practically every store 
in the city in which dry goods, specialties in women's wear, and 
general merchandise are sold, and was confined in the main to stores 
of this type. This kind of work employs women in large nimibers, 
the number of women employees in Richmond being 1,185 and of 
men employees 344. 

The study concerned itself with the education of employees, years 
of experience, wages, training for the work, and promotion. These 
facts were supplemented with an inquiry into what the employee 
and the employer consider the requisites for a weU-trained and suc- 
cessful worker in the various kinds of employment in the store. 

For this study, two kinds of schedules were used, one for each 
employee and one for each employer (both of which contained many 
points in common) for the purpose of getting the two points of view 
on the same problems. 

Types of estahlishments. — ^UnUke factories, which are characterized 
by their product, stores which handle a few exclusive things, or 
practically all the things needed for clothing, for shelter, and food, as 
is many times the case in the large department store, are best classi- 
fied by types of store organization. Those included in this inquiry 
in Richmond fall imder the following classification: (1) Department 
stores, (2) specialty stores, and (3) general dry^oods stores. 

Five and ten cent stores, which represent still another type, were 
not iifcluded in this study. The neighborhood store, found in great 
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numbers in large cities, practically does not exist in Richmond. 
The general dry-goods store takes its place. 

The department store. — Bichmond has three department stores, 
though specialty stores have adopted a departmental system to some 
extent* These stores are organized on similar Unes, the type now 
being pretty generally estabhshed. In these stores each department 
is practically what may be termed a unit store, with its buyer and 
sales people; its stock bought, cared for, and sold only by employees 
of that department. It also has its own system, for which the buyer 
is usually responsible, for ascertaining costs, amount of sales, and 
profits, thus raaking the department organization a complete store 
within a store. Under such a system, the workers in one department 
remain in the one place for all their work. 

. TJie general store. — The general store, known in the past as the dry- 
goods store, still holds an important place in the city. This type 
includes stores which carry exclusive, high-priced merchandise, and 
cater to exclusive patron^e, and the stores which carry cheaper, 
popular-priced merchandise, and, Uke the department store, serve 
practically all classes of customers. The general store, as a rule, does 
not use the department system, but has the merchandise arranged 
in sections, the sales persons passing from one section to another to 
supply all the wants of the customer. In some stores the general- 
store plan is still adhered to somewhat, but has some modem depart- 
ments. This is true of stores which have added to their general 
merchandise such stock as millinery or suits and dresses, etc. 

TJie spedaUy store. — The specialty store represents still another 
type which is more or less departmental. This type of store is 
characterized by the stock it carries, which is almost exclusively 
ready-to-wear clothing, dresses, and millinery. One or more depart- 
ments, where the store is not large, may be imder the charge of one 
buyer, who, hke the head of a department in the store which is 
strictly departmental, has charge of a store within a store. 

This classification does more than show the different types of 
stores. It becomes, later in the study, the basis for classifying and 
analyzing the kinds of work to be done in the stores and the kind of 
experience and training necessary for each. 

STciUed and unshiMed worlc. — ^For store occupations there are no 
terms equivalent to "skilled'' and "unskilled," which in the work- 
shops and factories apply to work done with the hands. Yet there is 
required of store employees in various ways some manual skill which 
is an important feature of the work, but more important, especially 
in selling goods, is the skill in deaUng successfully with people. 
Rarely, except for traveling salesmen and a few others engaged in 
special lines, is this quahty or power consciously sought for and 
developed. 
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There are very few if any really iinskilled occupations in store 
work. The relation of one position to another in the Tarions kinds 
of work is clearly defined^ the less skiUed work in each instance being 
distinguished by the amoimt and quality of knowledge about the work 
and of experience required, rather than a different kind of knowledge 
and experience. The description and analysis of the types of occupa- 
tions in a later chapter^ will discuss this point more fully. 

Labor supply. — ^Practically all the employees in the stores are native 
Americans, the larger proportion being natiyes of Virginia. 

Men and women in the buying and selling departments and to 
some extent in the office departments enter the stores under practi-- 
caUy the same conditions, both younger boys and girls beginning in 
the lower occupations in the lines open to them and advancing as 
experience or opportunity admits. There are, however, some depart- 
ments given over exclusively to women and girls, such as notions, 
ribbons, neckwear, leather goods, dresses and suits, millinery depart- 
ments, and others; some exclusively to men, as men's clothing, men's 
furnishings, men's shoes, carpet and rug departments, and others; 
and some employ both men and women, as shoes, domestics, china, 
linens, silks, household fiu'nishings, and others. 

Young boys and girls enter the stores without training for the 
work they axe taking up, and frequentiy without sufficient rudi- 
mentary education. 

Experienced workers, when they can be secured, are usually 
employed in preference to inexperienced boys and girls. These are 
obtained for the most part by a shifting of workers from one place 
of employment to another, either because of dissatisfaction, desire 
for change, promotion, or higher wages, for the supply of experienced 
men and women is much smaller than the demand. Buyers, and to 
some extent managers, axe secured from distant cities, though these 
are relatively few as compared with the total numbers employed. 
Colored people are not employed except as porters, cleaners, and 
elevator men. The number of people so employed is very small. 

Sex of employees. — ^The census of 1910 shows 1,239 men and 650 
women employed as sales persons in the stores of Richmond.* In 
the employers' schedules secured from the 11 stores included in the 
study, 344 were men and 1,185 were women. Women and girls, there- 
fore, form the greater proportion of store employees, though positions 
of responsibility and the higher salaries are, with some exceptions, 
held by men. 

Age of entrance to retail store employment. — ^Virginia has not had 
tmtil recentiy a compulsory education law which enforced school 

1 See page 227. 

«The number of clerks in stores was given as 709 males and 221 females. The Census report notes that 
many of the " clerks " are probably salesmen or saleswomen. See Thirteenth Census of the U. 8. Vol. 
IV, Occupation Statistics, pp. 202, 204. 
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attendance; but the child-labor law has within recent years for- 
bidden the employment of boys and girls under 14 years of age. 
The merchants of Richmond, with no exception, report that boys 
and girls under 16 years of age are of no value to the business, and 
that gradually those under 16 are not being employed. Of the 358 
employees interviewed, 106 had been employed before they were 16 
years of age. The greater proportion of these people are older 
workers who began to work before any restrictions as to age and 
schooling were placed upon employment.* 

Fluctuation of employment. — Employment in store work probably 
fluctuates less than in some of the factory industries in this city, 
notably the tobacco industry, which, from the standpoint of numbers 
employed and wages paid, may be considered the rival of the retail 
stores. With the exception of a few weeks during the summer 
months, which are considered a vacation, though except in a few 
instances wages are not paid for this time, employment is reported 
practically constant for the greater proportion of the workers. There 
are, however, a number of people employed for the holiday season and 
for special sales who do not become permanent employees at once. 
These "supplies," as they are frequently called, are engaged for a 
short time only, the employer retaining for regular employment those 
who show the greatest aptitude for the work. The others may be 
employed again during the busy season. 

Methods of selecting workers. — ^This choice from the "supplies'' is 
the chief method of selecting employees when the demand is not too 
great. At other times when the rush of the hoHday season is on, 
httle attention beyond the filling out of the application blank and 
the personal interview is given to the selection of workers. Some 
stores do not use the application blank, so have no record of the 
employees' home addresses, previous employment, experience, and 
education. This haphazard method is occasionally the boast of the 
one who does the employing, for he says, "I can tell when a girl 
walks into my office whether she is worth anything to the store or 
not." Inquiry into how he knows her value elicits such answers as: 
"I can tell by the way she walks, by the way she carries herself"; 
"I can tell by the way she speaks to me and answers my -questions" ; 
"I can tell by her bearing; if she looks well and strong and rosy, I 
know she can stand the work." All this in spite of the fact that the 
first and loudest complaint against her later on may be that she 
makes mistakes daily, though in the interview nothing was done to 
test the girl's accuracy or ability to meet the details of her work. 

There is practically no doubt that the way in which the younger 
people are selected for the* work could and should be greatly 

> See Table 77, p. 240, for further details as to entrance age. 
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improved and more study and attention given to placing them in 
suitable work or shifting to another line if not successful in the first. 

CoTiditions under which work is done. — ^Although chairs or stools 
are provided for employees, many of the occupations of the store 
require much and often constant standing, and in small depart- 
ments where there is practically no opportunity to walk back and 
forth the restriction of movement and position causes fatigue, 
which amounts in some cases to nervous strain, backache, aching 
feet, and fallen arches. Reaching for stock boxes or the cash carrier, 
when a little above the ordinary reach, also causes some physical 
strain, though to what extent could not be determined. Poor venti- 
lation in some departments, notably the basement departments, also 
causes discomfort, if not real harm. The general ventilation of the 
stores, however, seemed good. Where buildings have, as they do in 
many instances, windows on two or more sides and many doors to 
the streets, also on one or more sides, fresh air is admitted freely. 
Artificial ventilation is used in several stores for departments not 
otherwise ventilated. 

Promotion. — ^Promotion in store work is lai^ely a matter of increased 
wiEiges or rate of commission based on the amount of sales. Prac- 
tically all stores recognize seUing ability in this way. In the depart- 
ment stores promotion on this basis exists in all departments, and to 
some extent workers are transferred from one departinent to another. 
To be a promotion, however, change from one department to another 
must be to a line for which higher wages are paid, or higher commis- 
sion retmns certain. Practically no attempt has been made to put 
interdepartmental promotion on more than an incidental and some- 
what accidental basis. ''A faithful worker,'' ''a clever sales person," 
''the biggest sales," and ''the right personality for the new work" are 
among the chief points reported as determining promotions. 

This does not mean that merchants are indifferent to promotion 
or desire to keep their workers in one place without change, but it 
does mean that no plan for interdepartmental promotion has been 
worked put. The necessity for providing for it is coming to be rec- 
ognized. 

How the workers are trained. — With the exception of the book- 
keepers, stenographers, auditors, and to some extent cashiers, the 
workers acquire their training "on the job." One store has classes 
for the training of junior sales girls, cash and bundle girls, but no 
other training is given except what is gained in the department. 
Under a good buyer and associated with capable, successful sales 
persons, a young person can pick up a good deal of information, 
knowledge of stock, and many points on handling customers. While 
this method works fairly well with the brighter young people, it is at 
best an uncertain method. There is no list of things to be learned, 
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no sure means of knowing what things have been learned or not 
learned. The person in charge of the department or other workers 
show the newcomer where the stock is to be foimd; suggestions 
about the work are given from time to time. This introduction and 
the incidental suggestions constitute in the main the training for 
the work. 

Analysis of the occupations in the store (see Appendix E) shows as far 
as possible from the data obtained the extent to which training for 
the various occupations could and should be carried. The proposed 
organization .of courses for sales people, stock girls, and bimdle girls, 
and the courses of study ^ indicate some of the methods and the sub- 
ject matter which may be incorporated into vocational courses in 
salesmanship and allied occupations. 

ANALYSIS OP FINDINGS ABOUT THE TOBACCO INDUSTRY. 

Size and importance of the industry. — ^The tobacco industry is the 
largest industry employing women in the city of Richmond. There 
are relatively few -workers under 16 years of age employed. Many 
of the workers are native-bom Americans and country bred. They 
compare favorably in general intelligence and health with operatives 
in other factory industries. Yoimger workers are mostly city chil- 
dren, some of them working in the factory during the summer and 
going to school in the winter. 

Not a skilled industry. — ^The industry is made up of a number of 
semiskilled and unskilled operations which can be learned in periods 
ranging from two or three days to six or eight weeks. There is, 
therefore, no apprenticeship for women in4he industry. This is also 
true of m^i, except in a few shops where cigars are made by hand. 

Wages. — ^Much of the work is done as piecework, which naturally 
makes the earnings variable. Some of the shops pay on an hourly 
basis. This study did not attempt to go into the actual earnings 
in detail. 

£r<ntr«.7— The hours for work are 8i to 9J hours pfer day and 5i 
hours on Saturday, making a total of 48 to 53 hours per week. 

WorJc not seasonal. — ^The work is practically constant, there being 
no rush except for the Christmas trade and no period without work, 
as stock is accumulated during the time when merchants make less 
demand upon the factories' output. 

Overtime and nonemployment. — Overtime is rare; *4ay oflfs'' are 
unusual, though in a few cases brief vacations are volimtarily taken 
in the summer because of the heat. It is reported that Uttle time is 
lost through illness and accident; machinery for the most part is 
reported as of the nondangerous type and sufficiently guarded to 

> Organixation of classes and coaises of study for store employees, page 290 et seq. 
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insure safety. In some of the factories a doctor inspects against 
illness and infections disease. 

Shifting of workers. — ^The study shows some shifting of workers, 
but with few exceptions the shifting is from factory to factory within 
the industry and not from one trade to another. Shifting seems to be 
due to the quality of the sldll — ^the less skilled workers finding their 
way into the less skilled operations and vice versa. 

No recognized line of promotion within (he industry. — Operations in 
the tobacco industry vary little in their demands upon general intel- 
ligence and skill, the two exceptions to the general rule being rolling 
and packing. Since packing is largely a matter of color sense, which 
is inherent rather than acquired, the opportunities for promotion 
to this position are few. 

Educa;ti(yn of tobacco workers. — ^The education of women in the 
tobacco industry is, except for very few workers, a little below gram- 
mar grade, the amount and quality being difficult to measure because 
of country schooling which lacked uniformity and standardization. 
Little illiteracy is found among white workers, except among the 
older women who went to work when rural schools were scattered 
and few in number and child labor the accepted custom. 

Extra schooling of the tohacco workers. — ^Although it is difficult to 
obtain complete data upon the extra schooling of the entire body of 
tobacco workers, records from the night high school show 98 w;omen 
in attendance in the past year, fully 75 per cent of whom were taking 
commercial courses, the remainder being students in the general 
academic and household arts departments. Workers themselves 
reported that general education was not demanded by their work in 
the industry, though many expressed a desire for academic subjects 
which would broaden their minds and advance their social standing. 

Training tobacco operatives not a school 'problem. — ^AIl operations in 
the tobacco industry are learned in the factory. The amount of 
specific trade information and technical training demanded of the 
worker is too meager to warrant the establishment of classes for 
their training in the public schools. 

Workers engaged in the industry need and desire additional edu- 
cation, some along the lines of general education, others in cooking, 
sewing, and household management. The forewomen and so-called 
teachers, whose duty it is to look after the efficiency of the depart- 
ments, need some training in industrial relationships. Their ideas 
about what they need in this direction are rather unformed. 

The industry sees to it that its workers produce the standard 
quality and quantity of product; it does not concern itself, however, 
with any form of general or specific education that contributes to 
raising the standard and efficiency of its workers beyond the require- 
ments of the job. 
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What the schools can do for the tohacco workers, — No direct voca- 
tional training can be given tobacco workers in schools, and owing to 
the specialized type of factory organization and division of labor, 
part-time instruction is practically out of the question. Night 
classes, however, can and should provide: (1) General education for 
workers who desire to extend their academic training; (2) household 
arts courses, carefully planned so as to insure effective practical 
training; and (3) recreational and physically reactive gymnastics, 
folk dancing, etc., designed to meet the needs of women engaged in 
monotonous and restricted occupations. Of these the last is of 
greatest importance for the tobacco worker. Her work is debili- 
tating because it is monotonous, hence to keep herself in the best 
condition she must have proper physical training and recreation. 
This will make her a more efficient worker. 
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BECOAfMENDATIONS OF THE GENERAL SURTET COMMITTEE. 

INTBOMJCnON. 

Vocational education is a local not a general issue. It must be 
adapted in its content and method as well as in its organization and 
administration to the social, industrial, and educational conditions 
of the conmiimity. Hence the need of a survey making a careful 
analysis of these conditions before any system of vocational training 
is undertaken. The survey upon which these reconmiendations are 
based has made this analysis for Richmond. These recommenda- 
tions represent the eflFort of the conmiittee to suggest the best remedy, 
the best program of which it is capable for the development of voca- 
tional training under the given conditions as shown by the findings 
of the survey. 

They are in no sense the opinions or theories of the individual 
members of the committee, of the organizations they represent, or of 
the National Society for the Promotion of Industrial Education as to 
abstract principles and policies, but an attempt to deal in a con- 
structive way with a local situation by suggesting the things that 
need to be done, which Richmond can accompUsh. 

The recommendations. are presented under the six following heads: 

I. The problem of financing vocational education in Richmond. 

II. Compulsory attendance as a factor in a program of industrial 
education. 

III. The types of schools and courses of study for boys and men 
as determined by the findings of the industrial survey. 

IV. Types of schools and courses of study for girls and women 
as determined by the findings of the industrial survey. 

V. Prevocational education for boys. 

VI. The place of private institutions receiving city moneys in 
the general plan. 

At the annual convention of the National Society in the city of 
Richmond, one day of the proceedings was given to a discussion of 
the findings and recommendations of the survey. The morning ses- 
sion considered the findings under three topics: The organization of 
the survey, led by C. A. Prosser, secretary of the society; the scope 
and method of the survey, led by Charles H. Winslow, director of 
the Richmond survey; the method and findings of the school survey, 
led by Dr. Leonard P. Ayres, of the Russell Sage Foxmdation. 

The afternoon sesSion took up the recommendations proposed by 
the general survey committee under the heads which are given 
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above and which were discussed at the conv^itionby different mem- 
bers of the committee as follows: No. I, Mr. M. P. Shawkey, State 
superintendent of public instruction, West Virginia; No. II, Dr. P. 
P. Claxton, United States Commissioner of Education; No. Ill, Mr. 
Arthur D. Dean, chief of the division of vocational sdiools for New 
York; No. IV, Mrs. Mary Schenck Woolman, formerly president of 
the Boston Women's Educational and Industrial Union; No. V, 
Prof. R. W. Selvidge, professor of manual training and industrial 
education, Peabody College, Nashville, Tenn. ; No. VI, Dr. William 
M. Davidson, superintendent of schools, Pittsbiu^h, Pa. 

All the foregoing discussions are printed in full in the proceedings 
of the annual convention of the society for 1914, copies of which can 
be secured by writing to the office of the National Society for the Pro- 
motion of Industrial Education, No. 140 West Forty-second Street, 
New York Gty. 

Preliminary to the convention, two pamphlets were distributed 
among its members, the first being a synopsis of the findings of the 
purvey and the second a statement of the recommendations proposed 
by the general survey committee. Only very slight changes were 
necessary to bring these two documents from a preliminary status 
when printed for the Richmond meeting to their permanent status 
as part of this final report. These preliminary reports constitute 
the body of this final report. 

L THE PROBLEM OF FINANGING VOCATIONAL EDUCATION IN BICHMOND. 

Richmond is a wealthy and prosperous city growing at a rapid 
rate and therefore is able to support a more extensive educational 
system. 

Because of her rapidly expandii^ mercantile and manufacturing 
interests, Richmond especially needs to begin now the development 
of a system of vocational education fitting young people for efficient 
service in commercial and industrial pursuits. The survey has shown 
that this opinion is held almost universally, not only by the employ- 
ing and employed interests of the city but by its citizenship generally. 

Any effective program of vocational education for the city of Rich- 
mond must require an increase in the expenditures of pubUc moneys 
for school purposes. This added revenue can easily be provided by 
a redistribution of the city's revenues so as to give to its schools as 
lai^e a proportion of public funds as is given on the average by cities 
of the same class for the support of their schools. Of the 40 cities 
having a population from 100,000 to 300,000, according to the sta- 
tistics of the United States census, the city of Richmond gives for 
school purposes the smallest per cent of total revenue. 

While the larger part of the expense of providing vocational train- 
ing for the workers of Richmond should, as in the case of every other 
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locality in the CJommonwealthi be met by the coxxunimity, the State 
should, for a time at least, pay a part of the cost of the new and im- 
portant work of developing industrial and commercial education. 
The State of VirgLoia has already recognized this principle in grants 
for agricultural education in rural high schools, but thus far the policy 
has not been extended to the work of fitting young people for the 
office and the shop in the cities and towns. Many States have 
already made grants for commercial and industrial training, in addi- 
tion to agricultural education. These grants for vocational educa- 
tion have been made to accomplish five ends, which your committee 
believes apply to VirgLoia as well: (1) To encourage local ^commu- 
nities to give vocational education as a new and needed kind of 
training, beneficial and desirable in the interest of the. State as a 
whole; (2) to aid local communities with their varying resources to 
provide effective vocational training; (3) to secxire for the State the 
right to a reasonable participation or voice in the development of 
vocational education in t]xe State; (4) to make it possible to secure 
a ''State minimum of efficiency" in the conduct of vocational edu- 
cation; (5) to pay the just share of the State in a kind of education 
which, comparatively speaking, !must be expensive but which is of 
State-wide benefit. 

The .committee does not believe that the present system of 
annual appropriations, more or less variable and uncertain, made 
by the city government to the school board for the public schools 
of Richmond is conducive to the best results, either in the ade- 
quate support or in the effective administration of the school 
system. Every consideration seems to make desirable the plan 
generally followed in this coimtry of a special levy for public school 
purposes in the annual tax budget — the resulting revenue to be 
expended by the school board for such education as the community 
demands. The present State law permits the city government to 
set aside 5 mills of its annual tax rate for school purposes. If this 
were done by the Richmond authorities the school system would 
secure support more nearly equal to that of other cities of the same 
class in the coxmtry. 

Should the Richmond authorities deem it wise on the other hand 
to continue the present system of annual appropriations, the com- 
mittee recommends that, beginning with the next school year, a 
special appropriation be made for vocational education; that this 
appropriation be in addition to the amount given for general educa- 
tion; and that it be increased from year to year in proportion as the 
demand for practical training makes it necessary. 

The committee recommends that the cooperation of the State 
board of education be enlisted ia an effort to secure from the General 
Assembly of Virginia a special appropriation for commercial and in- 
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dnstrial education to be used by the State board of education in the 
cities and towns of the Conunonwealth. This appropriation should 
be made with the understanding that the State board of education 
shall not use any moneys for the building or equipment of schools or 
classes but only for the salaries of teachers of commercial or indus- 
trial subjects, and that for every dollar distributed to any community 
for vocational education the State board shall require at least another 
dollar to be spent by the community. 

The committee most heartily advocates the continuance of the ap- 
propriation for agricultural schools, but believes that Virginia has 
now reached the stage where, like other States, it will wish to develop 
simultaneously agricultural, commercial, and industrial education. 
The laws of Virginia already provide for the development through 
the State board of education of all of these forms of vocational train- 
ing, but thus far the general ass^nbly has made grants for the en- 
couragement only of one. State grants for commercial and industrial 
education by which Richmond would benefit in part seem particu- 
larly equitable in this hour of the city's need, in view of the fact that 
for every $5 of State school tax raised in the city of Richmond not 
more than $2 is returned to the city to be spent for school purposes. 

When the State makes a distinct appropriation for any form of 
vocational education,*it ought also to provide grants for State super- 
vision of such work. Pending action by the General Assembly of 
Virginia for the benefit of commercial and industrial education, we 
respectfully urge the State board of education to appoint such an 
assistant or assistants to the State superintendent of public instruc- 
tion as may be necessary in order that the board may, under the au- 
thority and responsibility already conferred upon it by law, investi- 
gate and aid in the introduction of these forms of ptactical education 
and aid local authorities to initiate schoob and departments for such 
education. 

n. COMPULSORY ATTENDANCE AS A FACTOR IN A PROGRAM OF INDUSTRIAL EDUCA- 
TION. 

General intelligence lies at the base of all eflBlciency in work as well 
as citizenship. Mere literacy is no longer an adequate preparation 
for life or for labor. Therefore a program of vocational education for 
any State must include such legislation as may be necessary in order 
to insure to each child at least the niiTiiTm mn general education which 
common experience shows is necessary for his success and happiness. 

The best economic, social, and educational thought of our day 
agrees that no child should be employed as a wage earner under 14, 
and that aU children should be required to attend school continu- 
ously until they are at least 14. 

The present constitution of Virginia, adopted in an earlier day be- 
fore the present growth of the free public-school system was antici- 
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pated, makes it imposaible to require children under 8 or over 12 years 
of age to attend school. The l^islature is permitted by the constitu- 
tion to require all children between these ages to attend school except 
those who are weak Lq body or mind, or who can read and write, or 
are excused for cause by the district school trustees. Under this 
authorization, the legislature has in turn permitted the local com- 
munities of the State to vote as to whether they will require such 
children to attend school at least 12 weeks in each school year, 6 of 
which must be consecutive. The city of Richmond is to be con- 
gratulated, because last November by an overwhelming vote her 
citizens decided to adopt compulsory education for children between 
8 and 12 years of age, thus making Richmond the fifth city in the 
State so to vote. 

The VirgLoia child-labor law which has just gone into eflfect pro- 
hibits the employment of children under 14 in industrial and mercan- 
tile establishments. The constitutional restriction just described 
made it impossible to accompany this prohibition of employment of 
children under 14 with any law requiring them to attend school up to 
that age. To permit children under 14 who are barred from the 
factories to roam the streets in idleness and ignorance is to open up 
possibilities of injury and evil to the child and society fully as great 
at least as that resulting from premature employment. With the 
exception of five comjmmities, including Richmond, no child in Vir-* 
ginia, whatever may be his age, is required to attend the schools, and 
any child may remain out of them altogether. In these five commu- 
nities most children 8 to 11 years of age, inclusive, must attend 
school for about one-third the term. Children over 12 and under 14, 
while they can no longer go to work, may remain out of school. Thk 
situation is a most imfortunate one. 

There are two lafge steps to be taken in remedying this situation. 
The first is to secxure from the legislature the largest possible school 
attendance which the constitution permits. What is needed here 
and now is a vigorous campaign which will result in a State-wide 
compulsory attendance act requiring children from 8 to 12 years of 
age to attend school for the full term. 

The second step is to press forward an amendment of the Virginia 
constitution (at the earliest possible date), so as to remove all restric- 
tion upon the legislature in dealing with the subject of compulsory 
school attendance. 

The constitution (sec. 138) provides that the general assembly 
may '^ provide for the compulsory education of children between the 
ages of 8 and 12 years, except such as are weak in body or mind, or 
can read and write, or are attending private schools, or are excused 
for cause by the district school trustees.'' Necessary or advisable as 
this section may have appeared in a simpler day, the educational and 
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social conditions have so changed as to make it at the present time an 
insnrmoimtable barrier across the path of the State in dealing with 
the problems of compulsory attendance and of vocational education. 

A constitutional amendment to remove these difficulties could well 
strike out the present section and substitute in its place some such 
simple clause as this: ''The general assembly may enact such com- 
pulsory education regulations from time to time as may be deemed 
advisable." 

It will probably require at the best five years to secure constitu- 
tional permission for the legislature to deal freely with compulsory 
education. Should this be granted by the people of the State, the 
first step should be of course to pass a law, State-wide in its scope, 
requiring children over 7 and imder 14 years of age to attend school 
each year for the f uU term. 

FoUowing the trend of similar l^islation in other States, the 
general assembly in obedience to the will of the people of Virginia 
would, in course of time, find it advisable to add to the age requirement 
of 14 years such further requirements as the attainment of a certain 
grade standing before leaving school and compulsory continuation 
classes for young wage earners over 14 and under 16 years of age, who 
leave the regular schools without the general or the vocational 
preparation they need for citizenship and for industry. 

m. THE TYPES OF SCHOOLS AND COURSES OF STUDY FOR BOYS AND MEN AS BE- 
TERMINED BY THE FINDINGS IN THE INDUSTRIAL SURVEY. 

Richmond, as the capital of Virginia, has the opportunity of setting 
the pace for vocational education and may serve as an experimental 
station and practical demonstration for other cities in the State in the 
proposed development of courses for industrial workers. 

Preparation for the industrial efficiency of her workers means a 
lead over other cities now negligent when, after this European conffiot, 
material prosperity comes overwhelmingly upon us. 

Richmond has stable vocational habits. The findings of the 
survey show that a majority of her workers learned their trade in the 
city or in the immediate environment. Evidence points that Rich- 
mond may safely train a larger proportion of her children for future 
participation in the local industries than might be wise for an average 
city. Richmond is not confronted with the task of assimilating a 
large foreign element, but rather with that of trainiog a native 
population for efficiency. 

Any plan for educating industrial workers in Richmond must be 
moderate, at least at present, for the reason that the city takes, com- 
paratively speaking, a low rank in educational expenditiu*e as 
compared with other cities of a similar size. 

The findings of the survey show a definite need for the offering of 
educational facilities for men and boys already employed. It is evi- 
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dent that the supply of efficient journeymen is inadequate, that the 
amount of systematic instruction in the shops is small, and that the 
amx>imt of apprenticeship training is limited. 

The findings indicate that the men themselves seek further educa- 
tional advantages and that they are personally interested in trade 
education. Many workers have taken courses at their own expense 
since leaving the regular school. The facts show that the majority 
of these workers have taken courses bearing directly upon their trade. 
The minority have taken day, evening, or correspondence work 
unrelated to their trade. 

A study of the individual schedules pomts out that the typical 
Richmond worker is handicapped by lack of the elements of general 
education. The men and their employers agree with this finding and 
have expressed a desire that many of the trade-extension classes to be 
organized shall take this element into full consideration. 

It is deemed inadvisable to offer the trade extension work — ^a 
type of work which includes technical knowledge relating to the 
trade — ^without first giving facility in the ordinary tools of expression. 
The trade extension classes already started have demonstrated that 
the students in these classes are not able to deal easily and intelli« 
gently with technical processes and their related knowledge without 
having the basic elements of a general education. 

While, in general, manipulative skill is best developed under actual 
practice, it is noted that the development of dexterity will be pro- 
moted -through the manual training courses now given in the early 
grades of the elementary school as well as by the scheme for prevo- 
cational training herein recommended. 

The question of health training appears to be of fundamental 
mportance. Everything possible should be done before these work- 
ers leave school to develop healthy young people in order that they 
may successfully combat diseases incident to certain occupations. 
The trade extension courses and other continuation course? should 
include a study of the relationship of physical health to occupational 
diseases. 

It is recommended that schools and courses for boys and men 
already employed should find expression in two great groups: (1) 
Evening schools, (a) of the industrial order and (6) of the general 
order; (2) part-time schools, (a) of the industrial order, (6) of the 
general order. Schools of the industrial order shoidd take most de- 
cidedly the trade extension aspect. The work which the men and 
boys elect in the school, whether it be of the part-time or evening 
order, shoidd supplement the day employment, and the courses of 
study should be built upon the shop experience of the employed boys 
and men who attend. 

Schools or courses of the general order should take varying forms. 
Some will give merely further general education to those whose daily 
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experience offers no basis upon which to build trade exteniuon 
courses. Others will give shop or drawing or laboratory experiences 
of various types and to a varying degree to those who hope through 
such work to find an occupational purpose in life more satisfying 
than their present employment. Evidence points dearly to the fact 
tiiat while there is a need for evening school work both of the general 
order and of the trade extension order, at the same time these two 
fields of educational effort are to be kept distinct and the purposes 
and methods are not to be confused. 

The committee sets aside consideration at this time of the all-day 
trade school not only because of its initial expense to the city, but 
also because the participants in such instruction must sacrifice time 
and wages, and this saciifice will be less as the prevocational training 
develops and helps young people to know what particular trade they 
care to study. Furthermore, the industries of Richmond do not re- 
quire a long training as a requisite to entrance to the industries, and 
the trade training that can not be obtained in industry can be split 
up into relatively short units which can be given progressively either 
in the evening school or the day part-time schooL These units may 
be given in the order of their need and at the time most necessary. 

The evidence points out that the evening trade extension cotuses 
constitute the best approach to the full program of schools and 
courses which may finally be established for men and boys. The 
employers favor evening work in preference to part-time wc»rk for 
their apprentices. The workers themselves have indicated a desire 
for evening instruction which will supplement their daily shop ex- 
perience. Both state that promotion will result from these evening 
supplementary courses. 

The committee urgently recommends that steps be taken at once 
by the Richmond school authorities to establish the part-time day 
school or classes for those industries and plants where employers have 
expressed a willingness to cooperate in this way. In some instances 
these employers have expressed a willingness to enter at a later date 
into an agreement providing for a definite period of attendance of 
apprentices at the part-time school for a definite number of hours, 
and to pay these apprentices the usual wage while in school. The 
committee believes that this plan furnishes the only satisfactory 
method of dealing with the proper training of apprentices in the city 
of Richmond. 

The committee is clear in its own mind that cooperation between 
school and shop is a condition which must be met and satisfied. The 
outgrowth of this relationship must be an agreement that will clearly 
define certain conditions surrounding the work of the school, the 
length of apprenticeship training, credit for work done in school, and 
rate of pay during such apprenticeship. At present no written 
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records of individual efficiency of workers are reported as being used 
in the shop. There are no entrance tests of the worth of the appli- 
cants except the actual trial on the job. There is at present little 
organization of shop practice which might fit in with the proposed 
plan for trade extension classes. It is evident that the basis of all 
successful vocational teaching whether in evening school or in part- 
time day school must rest upon a dose cooperation between the 
school, the employee, and the employer. 

Account must be taken of seasonal fluctuations when the part- 
time day school plan ia established. Obviously it would be unwise 
to establish such instruction in the buildiug trades during the busy 
season. The class for molders which has already been established 
is now meeting on Saturday momiugs as well as two evenings a week, 
in view of the fact that these men practically never work on Sat- 
urday. The committee recommends that the teachers be practical 
men to carry out the reconmiendations of the findings. The find- 
ings show clearly that practical teachers are desired. The trade 
instructors require knowledge of the craft and a general experience 
which equips them to teach. The teachers of related subjects 
require knowledge of the crafts and adequate academic training, 
while the teachers of general or non vocational subjects require 
adequate academic traiuing and contact with life. 

The committee wishes to emphasize particularly the type of even- 
ing instruction which will make a direct appeal to employed men and 
boys. The following points need special consideration : (1) Instruc- 
tion must deal with two rather distinct classes : (a) Students proper — 
consisting of the small minority who seek both general and specific 
education with a deiSnite student purpose, but often imder rather un- 
usual personal conditions; (jb) the nonstudent class consisting of the 
large majority, who by suggestion and counsel need educatiimal 
help in the solution of some presrait problems which will fit them for 
special service. (2) The scheme of work offered must make various 
features of the course of study elective to a maximum degree. (3) 
The work must be flexible enough in its adaptation to meet individ 
ual, special, and even transient needs and conditions. (4) The sub- 
jects must be presented in small and varying units. (5) The various- 
\mits of work must be so scheduled that sequential arrangement of 
courses is possible when it is desired. (6) All forms of work must 
glow with the socialized element. (7) The work must seek to in- 
crease the stud^it's capacity to live efficiently and largely as well as 
to promote the accumulation of technical knowledge and the develop- 
ment of manipulative skill. (8) Much stress must be laid on the 
tf»iM^hing itself. By suggestion and personal coop^ation the teachers 
can awaken and develop to a wonderful degree the mind rendered 
mentally inactive by former disassociation with educational forces. 
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(9) The work must have its own distinct ideals, methods, and esti- 
mates of Yalue. It must be based upon the current conditions and 
individual needs of the nonstudent dass rather than on regular school 
standards which are primarily applicable to the student class. 

Recommendation as to courses for specific trades: The Endings 
indicate that the number of workers employed, their desire, and their 
need for instruction, warrant the establishment of courses of study 
covering the subject matter listed under the following occupations. 

In cases where two or more similar occupations call for practically 
the same range of instruction the occupations are grouped. 

Printing Trades, 

Compositors, linotype and monotype. 

Evening courses in English, with special reference to spelling, 
punctuation, and syllabication; page arrangement of words; 
principles of design as related to typography; color harmony. 

For the linotype and monotype operators special instruction 
in the construction and mechanism of linotype and monotype 
machines. 

The course in English should be open to all in the printing 
trades, whether occupied in the groups mentioned or not, and 
for all those engaged in the priatiag trades courses offering 
instruction in the history of the printiag trade, modem methods 
of printing, and trade news should be organized. 
Cylinder pressmen and press feeders. 

Evening courses in the mechanism and operation of presses; 
composition of inks, rollers, and paper; elements of the repro- 
ductive processes; modem methods of presswork. 

Metal Trades, 

Molders, including brass molders. 

Evening courses in shop mathematics; properties and com- 
position of irons and alloys, with special reference to furnace 
fixtures; outlines of history of iron making; first aid for bums 
and care of health in foundry conditions. 
Machinists. 

Evening courses in shop mathematics, with special reference 
to calcidations of working speeds, feeds, and measuring instru- 
ments; mechanical drawing, with special reference to machine 
parts; elements of mechanism; properties of metals, with special 
reference to high and low carbon steels; design of jigs and shop 
appUances; theory and practice of cutting tools; construction 
of various specialized machine tools. 

If the demand proves sufficient and the resources can be pro- 
vided, it is further recommended that evening classes in practical 
work be established in order to give breadth of experience. 
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Blacksmiths. 

EYening courses in mechanical drawing; shop mathematics; 
theory and practice of hardening, tempering and anneaUng of 
metals; outline history of metalhu^ of iron making; first aid 
for bums. 

In case there proves to be a sufficient number of horseshoers 
in this group, a course might be'oi^anized offering instruction in 
anatomy and ailments of the hoof. 
Boiler makers. 

Evening courses in mechanical drawing, with special reference 

. to pattern development and different types of boilers; shop 

mathematics, with reference to the more simple calculations 

involved in computiag strength of boiler shells and riveted 

joints; physical principles involved in steam boiler operation. 

It is recommended that mechanical drawing courses which 
give at first the common elements of the working drawing and 
which differentiate later into instruction fitting the special needs 
of each group, should be offered to all workers in the metal 
trades. 

BuUding Trades. 

Carpenters, including bench and machine woodworkers and cabinet- 
makers. 

Evening courses in architectural drawing covering detail 
drawing and sketching, frame and trim construction; shop 
arithmetic, covering fractions in 2-foot rule and as related to 
mensuration and to simple geometric problems involved in 
mitering and beveling; qualities of wood; modem methods of 
construction and the construction and operation of woodworking 
machines. 
Bricklayers. 

Evening courses in architectiural drawing covering methods 
of brick construction, plans, and elevations; figuring of draw- 
ings; courses in trade mathematics and specification making 
and estimating. 
Sheet-metal workers and tinsmiths, with which are combiaed tinsmiths 
and sheet-metal workers in the metal trades. 

Evening courses in mechanical drawing dealing with the 
development and intersections (pattern drafting) comprising 
geometric and architectural forms and those used in tinware. 

If the demand is sufficient, practical classes giviag experience 
in construction of the more complex forms might be offered. 
Pliimbers. 

Evening course in blue-print and specification reading; 
physical and sanitary principles underlying plumbing practice; 
legal regulations concerning plumbiQg installations. 
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Inside wiremen. 

Evening courses in the elements of electrical theory with 
particular relation to Ohm's law, calculations of wire capacity 
and testing of circuits; provisions of underwriters' code as to 
details of electrical installations; blue-print and specification 
reading. 
Plasterers. 

Evening courses for blue-print and specification reading; 
properties of materials used; arithmetic as related to measure- 
ments and estimating of quantities. 

In the building trades, one of the distinct possibilities pre- 
sented is the development at some future time of classes in 
which workers attend for part time or all day during the slack 
season. 
The numbers and demand in several of the -occupations indicate 
that in many of these classes it may be possible to form divisions 
between the younger and more advanced workers. 

It is further recommended, if future resources permit and the 
numbers applying are sufficient, that a second group of courses be 
organized — 

In the printing trades for: 

(a) Group of workers in steel and copper photo-engraving. 

(b) Group of workers in lithographic processes. 

(c) Group of workers ia photo-reproduction processes. 
In the metal trades for: 

Pattern makers. 
In the building trades for: 
(a) Stonecutters. 
(jb) Cement finishes, 
(c) Steam fitters. 

nr. 1TFBS OF SCHOOLS AND OOUBSES OP STODT VOR GIBLS AND WOMKN AS 
DETERMINED BY THB FINDINQS OF THE na>I»TRIAL SURTBY. 

The large effort of vocational education for the girb and women 
of any community should be to prepare them as far as possible for 
economic independence. Instruction in home economics, except in 
specialized courses, planned and followed for the purpose of earning 
a livelihood, should not be regarded as vocational education for wage 
earning, but as a necessary and valuable part of general education 
to which every girl is entitled as a part of her adequate preparation 
for living. 

With the exception of the offices and department stores the white 
girls and women of Richmond are, on the whole, employed in manu- 
facturing and mechanical pursuits in which the operations can be 
learned more quickly and more satisfactorily in the factory than in 
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the school, largely because the amount of technical training and trade 
information is too meager to warrant the expenditure of public money 
for the equipment and instruction. 

Colored girls and women are for the most part employed in domestic 
and personal service as cooks, housemaids, nursemaids, home laun- 
dresses, laundry operatives, manicurists, hairdressers, to some extent 
as factory operatives and laborers, and as dressmakers and .seamstresses. 

The high school already offers opportunities for girls to secure 
training in stenography, filing, bookkeeping, and derical work. The 
limitation of this survey prevented any study of this feature of the 
work of the Richmond schools similar to the study made of the 
industries and of the industrial training undertaken by the schools. 
The committee is under the impression, however, that the commercial 
draining of the John Marshall High School compares favorably with 
such work in oth^ high schools in large cities, and is probably open 
to the same improvements, not the least of which might be the 
introduction of part-time cooperative classes for young people who 
are employed in conmiercial pursuits in Richmond. 

There is a need in Richmond, as shown by the proposal of the 
Retail Merchants' Association and the reports of the workers through 
interviews, for evening classes in salesmanship which shall very 
largdy give their attention to training mature young people who are 
already employed during the day in the stores. There is also a 
great need for department store and salesmanship training, throu^ 
part-time and continuation classes. 

Some steps have already been taken in this direction. There are, 
in a number of cities, some beginnings in department store educa- 
tion which not only differ widely from each other in their organiza- 
tion and method, but in their necessary adaptation to local condi- 
tions. The work everywhere is in its beginning stages, and the com- 
mittee believes that the best way to handle it is for local people to 
engi^ a competent trained person to take charge of the problem 
who will be able to study the needs of the local stores and their 
employees; to take the best points from the sch^nes in force else- 
where and adapt them to the conditions and problems of depart- 
ment stores which must be met in Richmond. 

There is at the present time no need or possibility of a girls' trade 
school for Richmond. There does exist, however, a need or a de- 
mand for courses of training in the practical arts as a part of the 
general education of girls over 13 years of age. This training should 
begin with prevocational courses in the upper grades of the elementary 
school. Should the plan of a junior high school for pupils 13 to 16 
years of age be adopted, this prevocational training for girls should 
be made a large feature of the work of this school. 
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Practical arts courses of a more advanced and specialized character 
should be offered in the regular high school for girls who have gradu- 
ated from the elementary school or the junior high school and entered 
the high school for the purpose of getting some more general training 
together with the instruction in the ordinary home trades which they 
may be able to use to advantage either commercially or in their own 
homes. 

It is recommended that there be established schools or classes 
in prevocational work for girls, covering the period corresponding 
to the last two years of the elementary school. These courses should 
be operated with the following purposes in mind: (a) To serve as a 
self-discovery and vocational guiding course, giving to the girl who 
must leave school early a better basis for selecting the vocation 
which she may enter; (6) To give those girls who go on to the high 
school an opportunity to choose in the high school the more intensive 
practical course for which they are best fitted. Should a junior high 
school be established, as seems probable, the third year of the course 
in the school might well be given to a more intensive pursuit of some 
one line of practical work. The prevocational training of the first 
two years would prepare her to make an intelligent choice of this 
course, (c) To offer a course of study which will make a strong appeal 
to the interest of the pupil, thus tending to hold her longer in school. 

The course of study must be a varied one if it is to help the girls 
to find themselves, enable them to make an intelligent choice of work 
in the future, and appeal to the interests of all in such a way as to 
keep them longer in school. The committee recognizes that there 
are few precedents to guide it in making recommendations for pre* 
vocational courses for girls. The suggestions herein made represent 
some of the possibilities. 

What is needed is not longer courses in cooking, sewing, or type- 
writing, but an organized training which will include a variety of 
experiences drawn from the occupations which are open or shoidd 
be open to the girls in the life of the community. 

The course of study should give the girl an opportunity to try 
herself out in such activities as cooking, serving, first aid to the 
injured, household decoration, plain and machine sewing, simple 
garment making, priating, bookbinding, novelty work, typewriting, 
elementary stenography, and the keeping of simple accounts. 

The experiences taken from these activities must be real and not 
imitative, and offer actual practice in assuming responsibility. For 
example: Cooking and serving should center about the preparation 
of the school lunch for pupils and teachers; sewing should be done 
on marketable garments and vary in style and fabric sufficiently to 
give a general knowledge of materials as well as of processes in sew- 
ing and garment construction. 



VOCATIONAL EDUCATION SURVEY OP BICHMOND, VA. 66 

AH practical courses should be made intensive enough to insure 
serious, purposeful work on the part of the pupil and discourage the 
dawdling and waste of time which is so often seen in handwork 
courses. 

One-half of the time in school should be given to the so-called 
academic branches which should be made of direct application to 
the practical work and every-day problems of the girl. Among the 
subjects which shoidd be taught are English, arithmetic, history, 
civics, commercial geography, and an elementary treatment of the 
personal, social, and economic problems of the girl which would 
include such topics as personal hygiene and health, conduct in social 
and business relations, wages, hours of employment, use of leisure 
time, personal and family budgets, savings, insurance, and efficiency. 
The study of art and design shoidd be taught so as to develop the 
artistic sense often called ''good taste," which is so essential in* 
women's activities, in order that special abilities along the lines of 
industrial arts may be discovered. 

The school day for the prevocational classes should be lengthened 
from the present five-hour day of the elementary school to six or more 
hours per day, and one session of three or more hours should be devoted 
to academic work, and one session of three or more hours to the prae- 
tical courses recommended. The proposed plan herein outlined for 
the prevocational work is adapted to fit in with the reorganization 
of the Richmond schools, which looks forward to the establishment 
of a junior high school. 

In the high school the training in practical arts which has already 
been started to some extent in sewing, cooking, serving, applied design 
for embroidery and stencils, needs to be extended to cover more 
advanced specialized work in all the branches named, as weU as other 
lines of practical training. Sewing should include courses in the mak- 
ing of plain blouses and waists, plain cotton dresses, plain woolen 
dresses and to a limited extent lingerie; remodeling and alteration; 
embroidery should be related to both art and garment making. Each 
course should deal with a definite problem and not attempt to include 
all kinds of garments and materials in one course. 

Cooking and serving should center about the preparation of meals 
for the teachers and pupils, and cookery classes should contribute, as 
far as possible, the foods that are served. A number of small kitch- 
ens, built in a row like booths, open on one side, with the usual stove 
and cooking utensils of the home, and accommodating from three to 
five girls, should replace the individual laboratory equipment. This 
arrangement f aciUtates the preparation of foods, and gives the pupils 
an opportunity to cook in family or standard quantities \mder condi- 
tions whict very largely duphcate the home surroundings. 

6071**— Bull. 162—16 ^5 
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Individual or fractional recipes should not be used except for labora- 
tory experimentation in chemistry courses. The school luncheon used 
as an outlet for foods reduces the cost of raw materials and guards 
against waste of product. 

Opportunities aro opening up in Richmond, as in other large cities, 
for numerous wage-earning and salaried calUngs, which are based 
upon a very practical as weU as scientific knowledge of home eco- 
nomics, such as invalid cookery, special cookery, catering to a special 
demand for such things as cakes, candy, pickles, preserves, etc. — 
caterers, heads of tea rooms, luncb. rooms and gift shops, dietitians 
and boarding-house and institutional managers. This opens a field 
for promising and talented girls to put to commercial use the training 
which might be given in a good practical arts department of the 
regular high school. 

- The practical courses in high school should be given in a sq>arate 
d^artment of tiie school, to be known by some such title as tiie depart- 
ment of practical arts. This departm^it should have for its control- 
ling purpose the preparation of girls for the commercial as well as the 
home pursuit of these arts and should consist of a separate oi^ganiza- 
tion of courses, pupils, and teachers, under a distinct head for this 
purpose. Nothing short of a departmental organization of this char- 
acter will insure to these girls the prop^ correlation of their shopwork 
and related subject matter. Those takiog the work in this depart- 
ment might well pursue some of their studies, such as English, history, 
and civics, in the same classes with pupils of other departments, but 
their shopwork, their art, and their science diould be specially adapted 
to their needs in the practical courses they are taking. Fundamental 
to the efficiency of the shopwork of such a department is the \ise of 
commercial methods, that greater thrift and aiergy may result, that 
the expense of materials to school or student body may be reduced, 
SiSid that the judgment of the product may come from outside the 
school rather than from the teacher. 

The regular high school of Richmond should recognize the prevo- 
cational training of the kind herein recommended, whether given in a 
junior high school or in the upper grades of the regular grammar 
school, as f uU and satisfactory preparation for its work. They should 
also fully recognize the work in the practical arts done by the girls in 
the r^ular high school. These girls should be regarded as taking a 
special or separate course known as the practical arts course. Four 
years' work in this course should ^ititle them to graduation and to a 
diploma for the completion of tiie practical arts course of the institu- 
tion. The work in the practical arts department should be standard- 
ized and credits should be given for the work to count for graduati(»i 
just as credits are given for any of the regular academic subjects of 
the school. 
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As has already been poiiited oat, it is impossible under the present 
Yiiginia oonstituti^m to require children over 12 years of age to attend 
any kind of school. Because of the great need of further training for 
the large army of girls und^ 16 years of age who become wage-earners 
before completing the elementary schods^ the schocd authorities 
should make a special effort to induce employexB to cooperate volun- 
^^^7 ^7 gi^^^ ^our young workers time to attend a part-timo or con- 
tinuation school or class for at least four hours per week during the 
negular school term. Such a school or class should take these girls 
where it finds them and give them whatever will help them to ^ciency 
and hapi»ness. 

Among the possibihties of service to girls by such dasses are these: 
Regular school studies vitalized by their adaptation to the inter- 
ests luid needs of the pupik, elemoitary civics and economics, 
paroblems in health, dress, and sodal conduct and responsibility, 
elementary training in the practical arts growing out of the home 
life of the girl, and, whenever possible, industrial or trade training 
supplementary to the daily work. 

lliere is a pronounced demand for special classes in the regular 
branches and in practical courses for tiie colored girls and women 
of the city. These {»:actical courses, some of which have already 
been started, should lay the larger emphasis upon the practical side 
of the work rather than the piu*ely scientific. The instruction 
should be given by teachers who have themselves had actual home or 
commercial experience in the branches to be taught. The training 
offered should give an opportunity to choose from among such 
courses as the following: Sewiog, garment making, simple dressmak- 
ing, cooking, first aid to the injured, care of the sick, care of children, 
personal hygiene, home sanitation, problems of marketing, nursing, 
manicuring, and hairdressing. 

The evening classes for colored girls and women have a splendid 
chance to give, through trade extension courses, supplementary 
instruction improving the efficiency of those who are ^igaged as 
wage earners during the day in such practical arts as cookery, serv- 
ing, garment making, dressmaking, care of children, nursing, mani- 
curing, and hairdressing. These evening courses should be given 
in the form of a series of short units, eadi of which is designed to 
meet a specific need of the class. The pupils should, as far as pos- 
sible, be so grouped as to bring together in the same class those 
having similar previous experience in the work undertaken. 

T. PBSVOCATIONAL EDUCATiON FOR BOTS. 

The findings of the siu^ey show Richmond to be a city of widely 
diversified industries, employing people most of whom were bom 
and reared in Richmond or elsewhere in Vii^inia. The children 
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of Richmond who enter the industries, therefore, have an oppor- 
^nity to choose a calling from among a large number of possible 
occupations of many different kinds. 

In the schools of Richmond the children of 13 and 14 years of 
age are found scattered through the grades from the first elementary 
to the third year in the high school, more than half the children ci 
these ages being in or below the sixth grade. These children wOl 
soon leave school to go to work, although the findings show that the 
low wages paid to those imder 16 indicate that employers do not 
regard the services of immature workers as desirable. 

The survey shows that there is a demand in Richmond for pre- 
vocational training for children over 13 years of age and no demand 
at present for any type of all-day industrial or trade school, preparing 
relatively few for special occupations or trades. In view of the com- 
parativdy small cost of prevocational work and the limited resources 
which at the present time seem available, the prevocational school 
will reach and serve the needs of a much greater number of boys and 
girls than will the special industrial or trade school. 

The committee, therefore, recommends that the Richmond schools 
develop, as rapidly as possible, schools or classes in prevocational 
training, admitting boys who have completed the work of the 5B 
grade and who look forward to leaving school at a relatively early 
age in order to go to work, and who need the help of the school in 
reaching a decision as to what line of work they may enter with the 
greatest prospect of success. In no sense is this school to be con- 
sidered as a provision for defective, delinquent, or incorrigible boys. 
The rank of the proposed school should correspond to the last two 
years of the regular elementary school course, and should reqttire 
the same amount of time for the completion of its work. 

If at any time in the future the public-school system of Richmond 
should be reorganized so as to provide for intermediate or junior 
high schools, covering the last two years of the elementary-school 
period and the first year of the present high-school period, the plan 
proposed herein for the prevocational school is adapted to fit in with 
such an organization admirably. 

Prevocational training for Richmond should present a course of 
study that will appeal to boys who have lost interest in thework of 
the regular graded school, and who have either left school because 
of such dissatisfaction or who are contemplating early withdrawal. 

Prevocational training should provide vocational direction and 
guidance for children who are likely early to face the complexities of 
our modem industrial and commercial life. It must give them an 
experience and a knowledge which will serve as a basis upon which an 
intelligent choice of a life career may be made. 
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Results of experiments in prevocational training made in Richmond 
last year suggest what may be accomplished in these directions. The 
results duplicate the experience of otiier cities in which similar work 
has been undertaken. 

The course of study must be a varied one if it is to help boys to 
find themsdves and enable them to make an intelligent choice of 
work in the future. What is needed is not a course in woodworking 
or a course in metal work, but rather an organized training in practical 
arts which will include a variety of experience in the industries funda- 
mental to the life of the community. Woodworking, metal work, 
printing and bookbinding, and electrical construction are some of the 
industries in Richmond which give an opportunity for experience in 
certain fundamental processes which are most valuable to boys, with- 
out respect to the occupation in which they may later engage. A plan 
for such industrial work should consist of a series of jobs, projecte, or 
enterprises which in their accomplishment will give the boy an appre- 
ciative understanding of the more important industries. 

One-half of the time in school should be given to related work in 
language, mathematics, industrial geography, industrial history, and, 
in general, to preparation for active and intelligent understanding, of 
civic and social responsibilities. If the interests and capacities of the 
boys are to be properly tested, the experience in the shops must be 
as rieal as possible. In this connection it is important that they have 
an opportunity to become acquainted to as great an extent as possible 
with the actual operations of the industry. 

Instructors must be men who not only possess a general acquaint- 
anceship with and knowledge of the industries represented in the 
courses of study, but also give evidence of ability to make intelli- 
gent research into and study of the progress in methods and prpo< 
esses of work in the industries. 

The committee feels that while the desire to make these recommen- 
dations brief prevents any detailed discussion of a program for pre- 
vocational training for Richmond, the best way in which to set forth 
in concrete form the above statement of principles is through brief 
suggestions as to the course of study and the program of classes 
which might be put into effect with profit in Richmond. These sug- 
gestions are in line with the prevocational work which has just been 
established in the city. 
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Profobbd OoimaB or Stuot. 

A. Academic wock--appfoxiiiiate]y hall-time. 

1. Englith.—JAngat^ work baaed on reading, much of the reading to bear upon 
the indostiies. Compoedtioii, dealing with the occupadonal work of the 
achool, biuineas correspondenoe, bueiiieaa ianna; quelling and penmanship. 
Aim to cultivato a love for reading. 

t, ArithmeUc. — ^To be of a very practical nature, including fundamental processes, 
short methods used in businees, business and trade arithmetic, with emj^iasis 
on immediato application to the industrial work of the school. 

5. Geoffrapky.—^hieiSiy industrial, and closely related to history. 

4. History. — Closely related to geography and dealing with the industrial and 

commercial development of the dty, State, and country. 

6, Civic and social duties, — Relation of the individual to the community, State, 

and country; relation of the worker to his work, to his employer, and to his 
fdlow workmen ; duties and reiqwDsibilities, both civic and social, with special 
reference to sanitation, persmal hygiene, ete. 

B. Industrial work— approximately half-time. 

1. Woodworking, — ^To consist principally of carpentry, including such other forms 
of work as may be called for by tiie projects undertaken. Study of tools; 
machines, and structures, such as garages, poultry houses; problems in framr 
ing, truss construction, and repair work, with emphasis on the latter. 

t. Metal working. — To consist of work in hot and cold bar metal and sheet m^tal. 
Practical problems in repairs and construction which develop in the equip- 
ping of the school will supply work for some time to come. Tliis will include 
such work as the making of brace and angle irons, bolts, machine and bolt 
guards, simple tools, pipe cutting and threading, metal parts of electrical and 
other apparatus. 

In addition to this the students should take apart and assemble the old 
machines, endeavoring to find out how they work and why they work. Study 
carefully the principles of the automatic machines and the method of con- 
veying power through machines to the point of doing the work, the inten- 
tion of this work being to familiarize the students with the general principles 
of machine construction. 

5. Printing and binding, — To consist ot the simpler ionoB, mainly the printing of 

forms, cards, announcements, ete., required for the school; this work to be 
supplemented by special work in English, proof reading, design, and color 
harmony. 

4* Electrical consimetion, — ^To consist of dementary work in battery construction, 
magnetism, induction, small motor and dynamo ccmstructlon, wiring, elec- 
trical measurements, and testing. Experiments with batteries, induction 
coils, and the wiring of bell, telegraph, telephone, and other circuits will be 
worked out on specially constructed frames. 

5. Drawing. — To be elementary in character, but practical and related directly 
to the ptojectB undertaken by the pupils in the various shop courses. 
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VL THE PLACE OF PRIVATE INSTITUTIONS RECEiyiNG CITY MONEYS IN THE GENERAL 

PLAN. 

After a full consideration of the facts presented by your com- 
mittee concerning the status of the Virginia Mechanics' Institute, the 
committee recommends that the institute be merged with the pubUc- 
school system of Richmond in accordance with the following plan: 

That the corporate name of the Virginia Mechanics' Institute shall 
be preserved, but that the ownership of its property shall be vested 
in the city of Richmond. 

That an ordinance be passed by the city council of Richmond which 
shall provide that the immediate direction of the affairs of the Virginia 
Mechanics' Institute shall be under an advisory board of five members, 
one member from each city school district, and two members at 
large; and that the management of the institute shall be under the 
general direction of the city school board, to be used for pubUc- 
school purposes in connection with both the day and evening school 
work. 

That the city school board of Richmond shall agree to make this 
plant the vocational center of the pubUc-school system and open 
the institute in the daytime as soon as practical after this merger 
shall have been accomplished. 

In the event that this merger can be brought about in accord- 
ance with the above plan, it will be possible to make the Virginia 
Mechanics Institute serve the pubhc-school system of the entire 
city for both day and night school classes for practically the whole 
year, and the institute woidd be ehgible, as an institution supported 
and controlled by the public, to participate in the distribution of 
the funds which will be available in the event of the granting of 
State moneys for industrial or commercial education to the local 
communities of Virginia, or in the event of the passage of the in- 
dustrial education bill now pending before the Congress of the 
United States. 



APPENDS A.— STATISTICAL SUMMARY OF INFORMATION 
SECURED FROM EMPLOYERS AND EMPLOYEES IN PRINT- 
ING, BUILDING, AND METAL TRADES IN RICHMOND. 

Tablk 18.— place of birth OF WORKERS IN PRIMTIKa, BUILDING, AND UETAL 

TRADES. 





Printing trades. 


Building trades. 


Metal trades. 


TotaL 


Place oC birth. 


Num- 
ber. 


Per 
cent. 


Num- 
ber. 


Per 
cent. 


Num- 
ber. 


Per 

cent. 


Num- 
ber. 


Per 
cent. 


Richmond 


82 

19 

19 

8 


6d.7 

15.4 

15.4 

2.4 


Ill 

50 

80 

6 


50.3 

25.4 

15.2 

8.0 


155 

6 

22 




82.0 
8.2 

11.0 
8.2 


848 
75 
71 
15 


09.4 


Virginia, on tside of R ichmond 

United States, outside of Virginia 

Foreisn countries 


14.7 

13.9 

2.9 






Total 


123 


loao 


197 


loao 


189 


loao 


509 


loao 







Table 19.— AGE OF JOURNEYMEN, APPRENTICES, AND SEMISKILLED WORKERS, BY 

TRADE GROUPS. 

Nomber. 





Printing trades. 


Building trades. 


Age groups, years. 


Jour- 
ney- 
men. 


Ap- 
pren- 


Seml- 
skiUed. 


TotaL 


Jour- 
ney- 
men. 


Ap- 
pren- 
tices. 


SemS- 
skilied. 


TotaL 


14 to 15 




1 

7 

12 


4* 


1 

7 
20 






•*••••*• 




16 to 17 




6* 


2 
10 


i* 


2 


18 to 20 


4 


17 






Total, under 21 ^ 


4 


20 


4 


28 


6 


12 


1 


19 






21 to 25 


20 
20 
15 
9 
12 


2 


4 


26 
20 
15 
10 
12 


34 
39 
31 
19 
25 




1 


85 


26 to 30 


89 


31 to 35 










31 


36 to 40 




1 






19 


41 to 15 






25 














Total, 21 to 45 


76 


2 


5 


83 


148 




1 


149 






48 to 50 


5 
5 
2 






5 
5 
2 


7 
8 
8 

4 






7 


51 to 55 










8 


56 to SO 










8 


61 to 65 










4 


















Total. 40to05 


12 






12 


27 






27 














66 to 70 










1 
1 






1 


81 and over... ...-- - rr^rr, .. 














1 


















Total. 66 and over 










2 






2 


















Total, all ages 


92 


22 


9 


123 


183 


12 


2 


197 







PercenL 



Under 21... 

21 to 45 

46 to 65 

66 and over. 



Total, all ages 



4.3 
82.6 
13.0 



loao 



9a9 

9.1 



100.0 



44.4 

55.6 



100.0 



22.8 

67.4 

9.8 



100.0 



3.3 
80.9 
14.8 

LI 



loao 



100.0 



100.0 



50.0 
50.0 



loao 



9.6 
75.6 
13.7 

LO 



loao 



73 



74 
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Tablb 19.—AQE OF JOURNEYMEN, APPRENTICES, AND SEMISKILLED WORKERS, BY 

TRADE GROUPS-<}oiidnded. 







Nombcr. 
















Metal tradM. 




All trades. 


Age groups, 7«an. 


Jour- 
ney- 
men. 


Ap. 
pren- 
tioes. 


Semi- 
skilled. 


TotaL 


Jour- 
ney- 
men. 


Ap- 
pren- 
tices. 


Semi- 
skiUed. 


TotaL 








14 to 15 












1 

14 
36 


2* 

7 


1 


16 to 17 




5 
14 


2 
2 


7 
20 


ii 


16 


18 to 20 


4 


57 






'T'otftl. iindff 21 


4 


19 


4 


27 


14 


51 


9 


74 






21 to 25 


22 
35 
36 
17 
U 


i* 


2 
5 
1 


24 
41 
87 
17 
11 


76 
94 
82 
45 

48 


2 

1 


7 
5 

1 
1 


85 


26 to 30 


100 


31 to 35 


83 


86 to 40 


46 


41 to 45 






48 














TotaL 21 to 45 


121 


1 


8 


lao 


845 


8 


14 


362 






46 to 50 


15 
7 
2 
2 




1 


16 
7 
2 
2 


27 

20 

12 

6 




1 


28 


51 to 55 


20 


56 to 60 






• 




12 


61 to 65 










% 














Total, 46to65 


26 




1 


27 


65 




1 


66 






66 to 70 


2 
2 
1 






2 
2 

1 


3 
2 
2 






3 


76 to 80 










2 


81 ftn#i over ..... r ^ 










2 














Total. 66 snd over 


5 






5 


7 






7 
















156 


20 


13 


189 


431 


54 


24 


500 







Perceot. 



Under 21 


2.6 

77.6 

16.7 

3.2 


95.0 
5.0 


6L5 

7.7 


14.3 

68.8 

14.3 

2.6 


3.2 

8ao 

15.1 
L6 


94.4 
5.6 


87.5 

58.3 

4.2 


14.5 


21 to 45 


71.1 


46 to 65 


13.0 


66 and over 


1.4 














Total, ail aires 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


loao 







TABLE aO«— REGULAR HOURS OF LABOR PER DAY IN PRINTINQ, BUILDING, AND 

METAL TRADES. 





Workers reporting specified working day. 


Full-time working day. 


Printing 
trades. 


Building 
trades. 


Metal 
trades. 


Total. 




Num- 
ber. 


Per 
cent. 


Num- 
ber. 


Per 
cent. 


Num- 
ber. 


Per 
cent. 


Num- 
ber. 


Per 

cent. 


Under 8 boors 










1 

60 
16 


0.5 

31.7 

8.5 


1 
116 
147 


0.2 


8 or Si- hours 


17 
52 


13.8 
42.3 


30 

79 


19.6 
40.1 


22.8 


8i or 8} hours 


28.9 






Total, 8 and under 9 hours 


69 


56.1 


118 


60.9 


77 


40.7 


264 


51.9 


9 or Oi hours 


29 
24 


23.6 
10.5 


17 
42 


8.6 
21.3 


67 
6 


35.4 
8.2 


113 
72 


22.2 


9h or 9# h;Ours 


14.1 






Total, 9 and under 10 hours — 


53 


48.1 


59 


29.9 


73 


38.6 


185 


36.3 


10 hours and over 


1 


.8 


19 

1 


9.6 
.5 


38 

1 


20.1 
.5 


58 
2 


11.4 


Hours not roDorted * 


.4 










Onmd tot*U . a - . - - 


123 


100.0 


197 


100.0 


189 


100.0 


509 


100. d 






Saturday: 

Short thne. - t - , - 


67 
56 


54.5 
45.5 


175 
22 


88.8 
11.2 


84 
105 


44.4 
55.6 


826 

183 


64.0 


F^iU finift , , - - 


36.0 
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TlBuai.— BSOULAB HOURS OF LABOR PER WEEK IN PRINTING, BUILDINa, AND 

METAL TRADES. 





Workon wluiBe ftdl-time week 


was specified number of hours. 


• 

Full-time week. 


Printing 
trades. 


Building 
trades. 


Metal trades. 


Total. 




Nnm- 
her. 


Per 
cent 


Num- 
ber. 


Per 
cent. 


Num- 
ber. 


Per 
cent. 


Num- 
ber. 


Per 
cent. 


Under 48hoiiis 






34 

86 

4 

8 

52 

14 

3 

1 


17.3 

43.7 

2.0 

1.5 

25.4 

7.1 

1.5 

.5 


86 
46 
10 

8 
49 
29 
10 

1 


19.0 

24.3 

5.3 

4.2 

25.9 

15.3 

. 5.3 

.5 


70 

194 

17 

19 

151 

43 

13 

2 


18.8 


4S hours - 


62 
3 
8 

50 


50.4 
2.4 
6.5 

40.7 


88.1 


4Sk to 50i hours 


3.3 


51 to 53^ nouis 


3.7 


64 hours 


29.7 


54^ to 59^ hours 


8.4 


flO nonrs 






2.6 


Hours not reported 






.4 










Total 


123 


100.0 


197 


100.0 


189 


100.0 


509 


100.0 







TABLE 22.— TIME LOST DURING THE YEAR ENDING JUNE 1, 1914, BY JOURNEYMEN, 
APPRENTICES, AND SEMISKILLED WORKERS, BY TRADE GROUPS. 





Time lost. 




Trade groups. 


None. 


Iwk. 


2 
wks. 


3 

wks. 


4 

wks. 


Total 
lto4 
wks. 


5to9 
wks. 


10 

to 

14 

wks. 


15 

to 

19 

wks. 


20 
to 
24 

wks. 


25 
wks. 
and 
over. 


TotaL 


Journeymen: 

Printing trades 

Building trades 

Metal trades 


79 
66 
72 


2 

6 
6 


3 

8 
11 


2 

4 
10 


2 

15 
3 


9 
33 
30 


1 
35 

18 


2 

27 
14 


9 


1 
4 
7 


...... 

6 


92 

183 
156 




. 


Total 


217 


14 


22 


16 


20 


72 


54 


43 


23 


12 


10 


431 


Apprentices: 

Printing trades. 

Building trades 


16 

8 

13 


2 

1 
4 


1 






3 
2 

7 


1 


2 
1 








22 




1 
1 


1 






12 


2 








20 
















Total 


37 


7 


3 




2 


12 


1 


3 


1 






54 


Semiskilled workers: 

"PrinfJiiBr trad^R 


6 
2 

7 






2 




2 


1 










9 


Building trades 

'M'ttfA.I 4m/1fM 














2 


1 


2 






3 




1 


1 




1 


13 










Total 


15 


1 


2 


2 




5 


1 


1 


1 




1 


24 


Grand total. . ., 


269 


22 


27 


18 


22 


89 


56 


47 


25 


12 


11 


509 


* 





76 
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Tablb S8.— NUHBER and PER CENT OF WORKERS REPORTING SPECIFIED TDCS LOST 
DURING THE YEAR ENDING JUNE 1, 1014, BY TRADE GROUPS. 





Workers reporting speciiled time lost. 


Time lost 


Printing 
trades. 


Building 
trades. 


Metal 
trades. 


TotaL 


No time 


101 


76 


02 


3f» 


Iweek 


4 
4 

4 
2 


7 

8 

4 
16 


11 

15 

10 

4 


22 


2 weeks 


27 


3 weeks 


18 


4 weeks 


22 






Total. 1 to 4 weeks 


14 


35 


40 


80 






6 to 9 weeks 


3 

4 


35 

28 

15 

4 

4 


18 

15 

10 

7 

7 


56 


10 to 14 weeks 


47 


15 to 19 weeks 


25 


20 to 24 weeks 


1 


12 


26 weeks and ovir 


11 








Grand total 


123 


197 


180 


500 







Per 



No time 


82.1 

11.4 

2.4 

4.1 


38.6 
17.8 
17.8 
25.9 


48.7 

21.2 

9.5 

2a6 


62.8 


1 to 4 weeks 


17.5 


5 to 9 weeks 


11.0 


10 weeks and over, ..-,,.-.-»-.r»-»- , 


1&7 






Total 


loao 


loao 


100.0 


loao 







Tablb 2A.— causes op LOST TIME DURING THE YEAR ENDING JUNE 1, 1914, BY TRADE 

GROUPS. 





Printing 
trades. 


Building 
trades. 


Metal 
trades. 


Total. 




Num- 
ber. 


Per 
cent. 


Num- 
ber. 


Per 
cent. 


Num- 
ber. 


Per 
cent. 


Num- 
ber. 


Per 
cent. 


Workers losing time on account of— 
Sickness 


7 
2 
3 
8 
5 




21 
1 

19 
60 
43 




27 
5 
36 
33 
16 




55 

8 

58 

101 

63 




Accident 




FftCtorv s]nit down 




TemDorarilv laid off 




Other causes 








A 11 cansefi 


122 


17.9 


1121 


61.4 


197 


51.3 


1240 


47.2 






Number reporting two causes 

'MnmhAr rpnortinf thrf^t caiises. . . 


3 




21 

1 




17 
1 




41 
2 












WnrlrM^ who loflt no time. 


101 


82.1 


76 


38.6 


92 


48.7 


260 


5Z8 






Total number reporting 


123 




197 




189 




609 





1 Some workers are reported as losing time for more than 1 cause, therefore this total is not the snm of 
the items in the 5 causes above. 



VOCATIONAL EDUCATION SX7KVEY OP BICHMOND, VA. 



77 



Tabu BS^NUMBER OF JOURNEYMEN, APPRENTICES, AND SEMISKILLED WORKERS 
WHO WORKED PART TIME DURING THE YEAR ENDING JUNE 1, 1014, BY TRADE 
GROUPS. 





Weeks during which part time was worked. 




Trade groups. 


None. 


lto4 
weeks. 


5 too 
weeks. 


10 to 14 
weeks. 


15 to 10 
weeks. 


20 to 24 
weeks. 


25 

weeks 

and 

over. 


Not re- 
ported. 


TotaL 


Joumevmen: 

Pruitinsr trades 


67 
03 
88 


3 
2 
3 












32 
82 


09 


Building trades 

Metal trades ... 


2 

8 


1 
2 


6* 


1 
2 


2 

48 


183 
156 






Total 


238 


8 


10 


3 


5 


3 


50 


114 


431 






Apprentices: 

Printing trades 


12 

6 

11 


1 













6 


22 


BufMinfif tmdfls. . . 












12 


Metal trades 


1 


1 






1 


6 


20 










Total 


20 


2 


1 






1 


6 


15 


54 










Semiskilled: 

Printinc trades 


6 
2 

7 














3 





Bvfldinpr trades 














2 


Metal trades 




1 








5 




13 












Total 


15 




1 








5 


3 


24 












Grand tntal 


282 


10 


12 


3 


5 


4 


61 


132 


500 







Table 26.— NUMBER AND PER CENT OP WORKERS WORKING PART TIME DURING 

YEAR ENDING JUNE 1, 1014, BY TRADE GROUPS. 



Weeks during which i>art time was 
worked: 

None - 

1 to 4 weeks 

5 to weeks 

10 to 24 weeks 

25 weeks and over 

Not reported 



Total worker;. 



Printing 
trades. 



Num- 
ber. 



75 
4 



44 



123 



Per 
cent. 



61.0 
3.3 



35.8 



100.0 



Building 
trades. 



Num- 
ber. 



101 
2 
2 
2 
2 

88 



107 



Per 

cent. 



51.3 
1.0 
1.0 
1.0 
LO 

44.7 



100.0 



Metal 
trades. 



Num- 
ber. 



106 
4 

10 
10 
50 



180 



Per 

cent. 



56.1 
2.1 
5.3 
5.3 

3L2 



100.0 



Total. 



Num- 
ber. 



282 
10 
12 
12 
61 

132 



500 



Per 
cent. 



55.4 

2.0 

2.4 

2.4 

12.0 

25.0 



100.0 



Tablb 87.— number AND PER CENT OF WORKERS WORKING OVERTIME DURING THE 

YEAR ENDING JUNE 1, 1014, BY TRADE GROUPS. 



_ 


Printing 
trades. 


Building 
trades. 


Metal 
trades. 


Total. 


. 


Num- 
ber. 


Per 

cent. 


Num- 
ber. 


Per 
cent. 


Num- 
ber. 


Per 
cent. 


Num- 
ber. 


Per 

cent. 


Weeks during which overtime was 
worked: 
Kona 


83 

10 

2 

6 

22 


67.5 
8.1 
1.6 
4.0 

17.0 


150 

26 
6 
2 

4 


80.7 

13.2 

3.0 

1.0 

2.0 


167 

13 

7 

2 


88.4 
6.0 
3.7 
1.1 


4O0 
40 
15 
10 
20 


80.4 


1 to 4 weeks 


0.6 


6 to week?. 


2.0 


10 weeks and over 


2.0 


Not renorted 


5.1 










Total workers 


123 


100.0 


107 


100.0 


180 


100.0 


500 


100.0 
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Table S8.— NUMBER AND PER CENT OF W0RE3BBS HAVINO 8PSCIFIBD YBAB8 OF 
EXPERIENCE AS WAGE EARNERS, BY TRADE GROUP& 

Nombcr. 



Years of experience as wage earners. 



Printing 
tTMles. 



Building 
trades. 



Metal 
trades. 



Total. 



1 year. . 

2 years. 

3 years. 

4 years. 

5 years, 



Total, 1 to S years. 



etolOjjrears 

11 told years 

16to20years 

21 to 25 years 

26 to 30 years 

31 to 35 years 

36 to 40 years 

41 to 45 years 

46 years and over. 



Total. 



4 

3 

10 
5 
7 



29 



29 

19 

14 

16 

6 

4 

3 

3 



123 



2 

5 
3 

5 
9 



24 



43 

35 

31 

15 

23 

10 

2 

7 

7 



197 



6 
3 
8 

4 
11 



32 



28 

42 

28 

18 

13 

11 

6 

4 

7 



189 



12 
11 
21 
14 
27 



85 



100 
96 
73 
48 
42 
25 
11 
14 
14 



509 



Par cent. 



I to 5 years 

6 to 10 years 

II to 16 years 

16 to 20 years 

21 to 25 years 

26 years and over 




16.7 
19.6 
18.9 
14.3 
9.6 
20.8 



Table 29.-NUMBER AND PER CENT OF WORKERS HAVINO SPECIFIED YEARS OF 
EXPERIENCE IN PRESENT OCCUPATION, BY TRADE GROUPS. 

Number. 



Years of experience in present occupation. 



lyear 

2years 

3 years 

4years 

5years 

Total, 1 to 6 years 

6to 10 years 

11 to 15 years 

16 to 20 years 

21 to 25 years 

26 years and over 

Grand total 



Prlntfaig. 
trades. 



6 

3 

10 

7 
7 



33 



28 
18 
13 
17 
14 



123 



Building, 
trades. 



Per 



6 
7 
5 
7 
8 



33 



44 
46 
18 
15 
41 



197 



trades. 



9 

11 

8 

3 

12 



43 



31 
44 
26 
12 
33 



189 



Total. 



21 
21 
23 
17 
27 



109 



103 

108 
57 
44 
88 



509 



I to 5 years 

6to 10 years 

II to 15 years 

16 to 20 years.. ^.. 

21 to 25 years 

26 years and over 




21.4 
20.2 
21.2 
11.2 
8.6 
17.3 
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Tabu SO.— TEARS OF EXPERIENCE IN 801IE OOCUPATION OTHER THAN THEIR 
PRESENT ONE FOR WORKERS IN PRINTINO, BUILDING, AND METAL TRADES, BY 
YEARS OF EXPERIENCE AS WAGE EARNERS. 





Total 
nom- 
ber. 


t 




Workers employed at— 




Experieooe as waee eam- 
era (in yeus). 


No 
ooeupa- 

tinn 
other 

than 

their 
present 

one. 


Some ooeopatkm other than their present one. 


lyiear. 


2 years. 


3 years. 


4 years. 


5 years. 


6 years. 


Total. 


1 


12 
11 
21 
14 
27 


12 
10 
13 
10 
22 
















2 


1 

8 

3 

A 












1 


3, 


5 

1 
1 










8 


4 










4 


6 


2 


1 






5 










Total. 1 to 5 years. . . 


85 


67 


8 


7 


2 


1 






18 










6 to 10 


100 
96 
73 
49 
42 
25 
11 
14 
14 


69 

63 

89 

28 

26 

15 

6 

9 

8 


7 
11 
1 
3 
2 


10 
8 
3 
2 
3 
1 


5 
4 
fi 
2 

1 

i" 


3 
3 

4 
3 
2 
2 

1 
1 


3 
2 

3 
3 
2 

1 
2 


8 
5 
18 
8 
6 
6 
1 
3 
5 


31 


11 to 16 


33 


1« to 20 


34 


21 to 25 


21 


26 to 30 


16 


31 to 35 


10 


36 to 40 


5 


41 to 45 


i' 


1 


6 


46 and over 


6 














Orand total 


509 


330 


33 


35 


20 


20 


16 


55 


179 







TABU 81.— AVERAGE WAGES PER HOUR, BY YEARS OF EXPERIENCE IN PRESENT 

OCCUPATION AND BY TRADE GROUPS. 





Number. 


Average wages per hour. 


Ezperienoe in present occupation 
(in years). 


Print- 
ing 

trades. 


Build- 

ine 
trades. 


Metal 
trades. 


Total. 


Print- 
ing 
tnides. 


Build- 
ing 
trades. 


Metal 
trades. 


Total. 


1 to 5 


33 
28 
18 
12 
16 
13 
3 


33 
44 
46 
18 
15 
40 
1 


43 
31 
43 
26 
12 
33 
2 


109 

103 

107 

56 

43 

85 

6 


Cents. 
18.2 
33.1 
43.1 
45.1 
4a3 
43.3 


Cents. 
26.2 
39.5 
41.9 
41.8 
44.1 
40.3 


Cents. 
22.6 
39.5 
44.3 
4L4 
39.6 
41.8 


Cents. 
22.3 


6 to 10 


37.7 


11 to 15 


43.1 


16 to 20 


42.3 


21 to 25 


41.4 


26 and over - 


41.7 


No renort of waee 














Total 


128 


197 


189 


509 
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BTJLLETIK OF THE BTTBEAU OF LABOR STATISTIC8. 



Tablx 82.— AQE at entrance UPON WAOE-EARNINO OCCUPATION, BY TRADE 

GROUPS. 



Age at entrance upon wage-eamJng oocupfttioa. 



11 years 

12 yean 

13 yean 

14 years 

15 years 

16 years 

17 years 

18 years 

19 years 

20 years 

21 to 30 years 

31 years and over. 



Total. 



Workers who entered upon a wage-earning oocu- 
patiOQ at age gpeoifled. 



Printing 
trades. 



3 

7 

19 

32 

21 

13 

11 

4 

5 

7 

1 



Buflding 
trades. 



123 



2 
4 

3 
17 
26 
39 
49 
21 
16 

5 
13 

2 



197 



Metal 



3 

7 
28 
42 
39 
23 
17 

6 
20 

3 



180 



TotaL 



3 

7 

13 

43 

86 

IQB 

101 

5S 

37 

16 

40 

6 



509 



14 y«ars and under 

15 to 19 years. 

15 years 

16 years 

17 years 

18 years 

ip years. 

20 years and over. . 




13.0 
74.9 
16.9 
20.O 
19.8 
10.9 
7.3 
12.2 



Table 33.— YEARS OF APPRENTICESHIP OF WORKERS, BY TRADE GROUPS. 



Length of apprenticeship. 


Printing 
trades. 


Buflding 
trades. 


Metal 
trades. 


Total. 


Num- 
ber. 


Per 
cent. 


Num- 
ber. 


Per 
cent. 


Num- 
ber. 


Per 

cent. 


Num- 
ber. 


Per 
cent. 


Workers who had served an appren- 
ticeship of— 


14 
10 
31 
53 
5 
2 


11.4 

8.1 

25.2 

43.1 

4.1 

1.6 


13 

56 

91 

21 

1 

2 

1 


6.6 

28.4 

46.2 

10.7 

.5 

1.0 

.5 


23 

20 

114 

15 


12.2 

10.6 

60.3 

7.9 


50 

86 

236 

89 

6 

4 

1 


9.8 


3 vears 


16.9 


4 years 


46.4 


5 years 


17.6 


6 years 


1.2 


7 vears 






.8 


8 ■years ,..,.. 






.2 













Total 


115 
8 


93.5 
6.5 


185 
12 


93.9 
6.1 


172 
17 


91.0 
9.0 


472 
37 


92.8 


Workers who had served no appren- 
tioeediip 


7.2 


■•■WDUAjr •*••■********"*"***'"**** 




Total workers 


123 


100.0 


197 


100.0 


189 


100.0 


5C9 


100. 
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Tabls 84.— number AND PER CENT OP WORKERS WHO WORKED IN TWO OR MORE 
SHOPS OR COMMUNITIES WHILE LEARNING THEIR TRADE, BY TRADE GROUPS. 





Printing trades. 


Bonding trades. 


Metal trades. 


Total. 


Number of nhopfl or coramunUies. 

• 


Nam- 
ber. 


Per 

cent of 

total 


Num- 
ber. 


Per 

cent of 

total 

"St 


Num- 
ber. 


Per 
cent of 

total 
ruMrt- 

mg. 


Num- 
ber. 


Per 
cent of 

total 
report- 

mg. 


W4)^Ders-wlio worked in— 

1 9 hOD onlv . 


73 

29 
11 

1 
5 


50.3 

23.6 

8.9 

.8 

4.1 


130 

88 
14 

4 
6 


66.0 

19.8 
7.1 
2.0 
3.1 


144 

81 
8 
2 

2 


76.2 

16.4 
4.2 
1.1 
1.1 


347 

98 

33 

7 

13 


66.2 


M aMW<ry -vmmmj. 

2 or moveahope: 

2 fritwpft. . . 


19.2 


3 Aope 


6.5 


48iiioni .. X. .. 


1.4 


5 OF mOTB SllODS. • .••••••••••. 


2.6 






Total, 2 or more shops 

Worken not repertiBK BttaiiMr of 
shops 


46 

4 


37.4 
3.3 


62 
5 


3L5 
2.5 


43 
2 


22.8 
1.1 


151 
11 


29.7 
2.1 


" r •...•••••.•.•••-•••••••••.••. 




Total workers 


123 


100.0 


197 


100.0 


180 


100.0 


509 


100.0 






Workers who worked in 2 or more 
communities 


1 




3 




9 




13 









Table 35.— REASONS FOR CHANGING PLACE OF EMPLOYMENT WHILE LEARNING 

TRADE, BY TRADE GROUPS. 



Reasons tor changing place of employment. 



Total number of workers. 



Workers who changed place of employment while learning 
trade— • 
To get wider experience 



To get mwe monev 

Shop closed; employer failed, moved away, went out of 

business, or died 

Laid off, work slack, or to get employment 

Dislike of employer, or because not well treated 

Family moved or apprentice went to another town 

Discharged 

Strike 

Miscellaneous 



Number of workers who changed place of employment. 
No report as to change of place of employment 



Printing 
trades. 



123 



18 
20 

3 
3 
2 



2 
1 
1 



146 



Building 
trades. 



197 



13 
15 

13 

14 

6 

2 

1 



162 



Metal 
trades. 



189 



14 

7 

14 
5 
2 

4 
3 
2 
1 



143 



Total. 



500 



45 
42 

30 
22 
10 
6 
6 
8 
7 



U51 



11 



1 Since a number of workers changed their place of employment 2 or more times the sum of the number 
of workers who changed for reasons specified exceeds the total number of workers who reported changes. 

TABLE 36.— NUMBER OF WORKERS WHO REPORTED THAT THEY RECEIVED, OR DID 
NOT RECEIVE, PROPER HELP AND INSTRUCTION, BY TRADE GROUPS. 



Items. 



Workers who— 

Received proper help and instruction while learning 

their trade 

Did not receive proper help and instruction while 

learning their vaae 

Made no report as to instruction 

Total number of workers 

6071"— Bull. 162— 1^—^ 



Printhig 
trades. 



9S 

20 
14 



123 



Building 
trades. 



142 

44 

11 



107 



Metal 
trades. 



117 

55 
17 



189 



Total. 



348 

119 
42 



509 
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Tablb 87.— lowest, HIGHEST, AND AVERAGE WAGES PEB HOUR AND PER WEEK, 

BY TRADE GROUPS AND OCCUPATIONS. 

PRINTING TRADES. 



Ooeapationa. 



Printing: 

Printers, foramen 

Compositors 

Linotype operators 

Printers' apiHToatices 

Proofreading: 

Proofreaders 

Presswork: 

Pressmen 

Press feeders 

Pressmen's apprwitioes 

Photo-engraving: 

Photo-engravers 

Halftone finishers 

Photographers 

Roaters 

Steel and copper plate engraving: 

Engravers 

Plate printers 

Engravers' apprentices 

Stereotyping: 

Stereotypers 

Lithoeraphlng: 

LithograpAi prcKmen, foremen 

Desii^ers 

Press feeders 

Transferrers 

Engravers 

Transferrers ' apprentices 

Bookbinding: 

Bookbinders, foremen 

Bookbinders 

Finishers 

Gilders 

Paper nxlers .^ . . '. 

Paper eutters 

Bookbinders' apprentices 



Work- 



S 

116 

4 
9 



i2S 

4 
9 

8 
1 
1 
1 

2 
8 
2 



1 
1 
1 

7 
4 
1 

1 
18 
2 
1 
2 
3 
1 



Per hour. 



Low- 
est. 



10.37 
.27 
.46 
.07 

.86 

.19 
.14 
.00 

.45 
.53 

.52 
.87 

.«3 

.28 
.08 

.28 

.62 

.48 
.18 
.31 
.30 
.13 

.37 
.13 
.25 
.43 
.37 
.17 
.14 



High- 
est. 



10. «5 
.45 
.52 
.19 

.35 

.50 
.20 
.31 

.66 
.52 
.52 
.87 

.02 
.85 

.10 

.28 

.52 
.48 
.18 
.47 
.62 
.13 

.37 
.35 
.45 
.43 
.40 
.31 
.14 



Aver- 
age. 



10.49 
.35 
.49 
.13 

.36 

.37 
.18 
.17 

.54 

.52 
.52 
.37 

.02 

.30 
.09 

.28 

.52 
.48 
.18 
.42 
.42 
.13 

.37 
.37 
.85 
.43 
.38 
.22 
.14 



Per week. 



Low- 
est. 



S20.00 

15.00 

24.00 

4.00 

19.00 

10.50 
8.00 
3.50 

21.00 
25.00 
25.00 
18.00 

30.00 

14.00 

4.00 

20.00 

25.00 
23.40 

9.00 
15.00 
14.40 

6.63 

20.00 
7.00 
15.00 
21.00 
20.00 
10.00 
7.00 



High- 
est. 



$86.00 

23.00 

27.50 

9.09 

19.00 

24.00 
11.00 
U.00 

31.20 
25.00 
25.00 
18.00 

32.50 

17.00 

5.00 

20.00 

25.00 
23.40 

9.00 
23.97 
30.00 

0.03 

20.00* 
18.00 
22.00 
21.00 
22.00 
15.00 
7.00 



Aver- 
age. 



126.00 

18.24 

26.00 

7.27 

19.00 

17.67 

9.75 
9.21 

26.02 
25.00 
25.00 
18.00 

31.26 

15.33 

4.50 

20.00 

25.00 
23.40 

9.00 
20.80 
20.22 

0.08 

20.00 
14.22 
18.50 
21.00 
21.00 
11.93 
7.00 



BUILDING TRADES. 



Carpentering: 

C arpenters , 

Bricklaying: 

Bricklayers 

Apprentices » 

Plastmng: 

Plasterers , 

Plastorers' apprentices , 

Granite cutting: 

Tool dressers , 

Granite cutters 

Sheet-metal working: 

Sheet-metal workers , 

Sheet-iron workers 

Tinners , 

Steel erecting: 

Steel erectors (structural workers) . .^ . . , 
Plumbing: 

Inspectors , 

Plumbers 

Plumbers' apprentices , 

Steam fitting: 

Steam fitters , 

Pipefitters 

Apprentices 



136 


SO. 22 


SO. 62 


SO. 38 


S13.50 


ssaoo 


14 

1 


.25 
.26 


.70 
.26 


.64 
.25 


1L2S 
11.26 


31.20 
11.25 


18 

4 


.33 

.07 


.40 
.29 


.34 
.13 


l&OO 
4.00 


21.60 
16.00 


1 
10 


.45 
.31 


.45 
.45 


.45 
.44 


19.80 
13.64 


19.80 
2QL25 


3 
2 

4 


.27 
.20 
.30 


.42 
.30 
.42 


.31 
.25 
.37 


15.00 
12.00 
13.50 


20.10 
16.60 
2a 00 


10 


.22 


.35 


.31 


12.37 


19.15 


1 

12 
2 


.48 
.29 
.10 


.48 
.50 
.14 


.48 
.48 
.12 


24.00 

16.00 

6.00 


24.00 

24.00 

6.50 


13 

10 

1 


.35 
.32 
.13 


.50 
.43 
.13 


.48 
.35 
.13 


19.25 

16.00 

7.00 


24.00 

22.50 

7.00 



S18.70 

29.07 
11.25 

18.72 
7.60 

19.83 
19.20 

15.53 
14.25 
17.37 

16.90 

24.00 

23.21 

6.75 

23.10 

1&80 

7.00 



1 Includes 1 who made no report of wages. 
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Tablx 87«-~L0W£ST, highest, AND AVERAGE WAGES PER HOUR AND PER WEEK; 

BT TRADE GROUPS AND OCCUPATIONS-Concluded. 

BUILDING TBADB&-CMctad«4. 



Oocopatlons. 



Electrical work: 

Electrical engiiieefs. 

Electrical wiremen 

Battery m«i 

Electncians' helpers 

EiectrieJans' apprentices 
Fainting: 

Sign painters 

House painters 

Fai>er faannng: 

Paper nangeis 

Cabinebnaking: 

Cabinetmakers 



Work- 



1 
6 
1 
2 
4 

6 
17 

14 



Wages— 



Per hoar. 



Low- 
est. 



la 21 
.29 
.20 
.13 
.14 

.28 
.27 

.35 

.26 



High- 
est. 



10121 
.43 
.20 
.19 
.21 

.62 
.37 

.44 

.35 



Aver- 
age. 



la 21 
.38 
.20 
.16 
.17 

.44 

.33 

.42 
.31 



Per week. 



Low- 
est. 



111.24 

15.00 

14.35 

7.50 

7.60 

15.00 
15.00 

l&OO 

14.40 



est. 



111.24 

21.00 

14.35 

9.00 

laso 

30.00 
18.00 

21.00 

18.90 



Aver- 
age. 



111.24 
18.45 
14.35 

8.25 
8.50 

23.05 
16.78 

20.57 

16.80 



METAL TBADU. 



i * 



Wood pattern making: 

Wood pattern makers 


16 

2 

7 

1 

47 
3 
1 
1 
1 
4 
11 

1 

8 

34 

1 
1 
2 

6 

14 

1 

7 

1 

11 
7 
1 

12 
3 

3 

5 
1 

1 
1 


10.38 
.16 

.28 

.63 

.25 
.23 
.28 
.37 

.11 

.14 
.13 

.45 
.30 
.35 
.30 
.18 
.18 

.17 

.28 

.58 
.30 
.20 


10.41 
.17 

.35 

.63 
.45 
.30 
.28 
.37 
.11 
.19 
.18 

.45 
.50 
.63 
.30 
.18 
.18 

.36 

.70 

.58 
.41 
.20 


la 38 

.16 

.a 

.63 
.30 
.27 
.28 
.37 
.11 
.17 
.16 

.45 
.43 

.52 
.30 
.18 
.18 

.28 

.40 

.58 
.39 
.20 


318.96 
7.50 

ILOO 

3a 00 

12.00 

12.42 

15.12 

20.38 

5.94 

6.48 

5.85 

2&00 
17.85 
13.75 
16.50 
8.30 
8.00 

9.00 

13.50 

34.50 
16.50 
11.00 


129.24 
9.18 

2L00 

saoo 

22.00 
15.93 
UL13 
20.38 
&94 

laoo 

11.00 

2S.0O 
25.00 
32.40 
16.50 
8.30 
8.00 

20.00 

35.00 

34.50 
21.68 
11.00 


9ao,m 


Wood pattern makers' apprentices 

Metal pattern making: 

Metal Dattem makers 


&34 
17.96 


Machine shop work: 

Maohii'i-st'*. fwe^w*" r- 


30.00 


Mflchin^tJit .-.,--,..,.,-.,, ,-_ -- --- 


19.77 




13.92 


ToolntftlnRpi . , . ., 


15.12 


Xljif^flnl^nil^ . . - , -.---,--- 


20.38 


Tool room bovs. 

MachiniA hftnds* heliwTs . . 


5.94 
8.87 




8.32 


Molding (iron): 

Moldertf . foppniffln 


25.00 


M^^d^^. nbifthhiA fA.«tfnfr!f . . ^ 


22.28 


Molderd. stove castings 


25.07 


Core makers 


16.50 


Holders' helpers 


8.30 


MtMers* anorentices 


8.00 


Stove mounting: 

8tOY6<nonnt«T9 ,-, ,-.,,-,, 


15.12 


Blacksmith ing: 

Blacksmiths , 


2a 84 


BoHer making: 

Boflflf makers, forfimen 


34.50 


BoDer makers 


17.86 


Boflflir makers' h*h>ers 


11.00 


Car repairing: 

Car leDairers. foremen 




Pas-seinew-nftr repairers ,...,-- 


.26 
.31 
.40 
.11 

.28 
.27 
.10 

.35 
.16 


*""".'34* 
.31 
.40 
.16 

.33 
.30 
.10 

.35 
.16 


.30 
.31 
.40 
.13 

.30 
.28 
.10 

.35 
.16 


14.04« 

13.95 

18.00 

&94 

14.58 

12.96 

5w50 

18.90 
a37 


18.36 

13.96 

18.00 

8.37 

18.00 

16.03 

5.50 

1&90 
8.37 


16.17 


Freight^ar repairers 


13^96 


Steetoar renaorers 


18. 00 


Car reDairer's aDorentices 


6.94 


MOlworki wood: 

Benchmen r . , , - , t - - . - t r - 


16.29 


Machinemen .....r....,.,,-,,^ . ^ 


16.01 


MiUworkers' aDDrentices 


5.50 


Coach painting: 

Coach nainters 


18.90 


Coach iMintefS' aDnrentices 


8.73 







1 Indodes 1 who ittade no report of wages. 
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9ABU 88.— NUMBER AND PER CENT OF WORKERS WHO LEARNED THEIR TRADE IN 
RICHMOND AND IN OTHER COMMUNITIES, BY TRADE GROUPS. 



Place in whicli trade was learned. 


Printing 
trades. • 


Building 
trades. 


Metal 
trades. 


Total. 


Num- 
ber. 


Per 
cent. 


Num- 
ber. 


Per 
cent. 


Num- 
ber. 


Per 
cent. 


Num- 
ber. 


Per 

cent. 


Richmond , 


02 
25 

1 

4 


74.8 

2L1 

.8 

3.3 


120 

65 

6 

6 


60.0 

83.0 

3.1 

3.1 


152 

31 

5 

1 


80.4 

16.4 

2.6 

.5 


364 

122 

12 

11 


71.5 


Elsewbflre in United States 


24.0 




2.3 


No report T 


2.2 






Total 


123 


100.0 


107 


100.0 


180 


100.0 


500 


100.0 







Tablk 39.— NUMBER AND PER CENT OF WORKERS WHO HAD WORKED AT ONE AND AT 

TWO OR MORE OCCUPATIONS, BY TRADE GROUPS. 



Number of occupations. 



Workers who had worked at— 

1 occupation only 

2 or more occupations: 

2oocupations 

3 occupations 

4 occupations 

5 occupations 

6 occupations. 

Total, 2 or more occupations 
Total workers 



Printing 
trades. 


Building 
trades. 


Metal 
trades. 


Total. 


Num- 
ber. 


Per 
cent. 


Num- 
ber. 


Per 

cent. 


Num- 
ber. 


Per 
cent. 


Num- 
ber. 


Per 
cent. 


106 

5 
2 

1 
1 


85.4 

7.3 
4.1 
1.6 

.8 
.8 


125 

48 

15 

8 

1 


63.5 

24.4 

7.6 

4.0 

.5 


100 

60 

15 

3 

2 


52.0 

36.5 
7.0 
1.6 
1.1 


330 

126 
35 
13 

4 
1 


64.8 

24.8 

6.0 

2.5 

.8 

.2 













18 


14.6 


72 


36.5 


80 


47.1 


170 


35.2 


123 


100.0 


107 


100.0 


180 


100.0 


SQO 


100.0 



Tablb 40.— NUMBER AND PER CENT OF WORKERS WORKING AT AN OCCUPATION FOR 
WHICH THEY ARE, OR ARE NOT, BEST FITTED BY TRAINING AND EXPERIENCE, BY 
TRADE GROUPS. 





Printing trades. 


Building trades. 


Metal trades. 


Total. 


Items. 


Num- 
ber. 


Per 
cent of 
total 
report- 
ing. 


Num- 
ber. 


Per 
cent of 
total 
report- 
ing. 


Num- 
ber. 


Per 
cent of 
total 
report- 
ing. 


Num- 
ber. 


Per 
cent of 
total 
report- 
ing. 


Workers reporting that their occupa- 
tion- 
Is that for which they are best 
fitted by training and exi>eri- 
ence - • 


68 
13 


84.0 
16.0 


07 
10 


90.7 
9.3 


165 
17 


90.7 
9.3 


330 
40 


80 2 


Is not that for which they are best 
fitted by training and experi- 
Ance . --. 


10 8 






Total rftporting _ 


81 
42 


100.0 
134.1 


107 
90 


100.0 
»45.7 


182 

7 


100.0 
.»3.7 


370 
130 


100 


Workers not reporthig as to traming 
and exDeriimce 


»27 3 






Total vrofkers 


123 




197 




189 




509 









1 Per cent of total workers. 
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TittU 41.— NUMBER AND PERCENT OP WORKERS WORKENO AT AN OCCUPATION FOR 
WHICH THEY ARE, OR ARE NOT, BEST FITTED BY NATURAL ABIUTY, BY TJIADB 
QROUF8. 





Printing trades. 


Bonding trades. 


Metal trades. 


Total. 


Items. 


Num- 
ber. 


Per 
cent of 

total 
report- 

mg. 


Num- 
ber. 


Per 

cent of 

total 


Num- 
ber. 


Per 
cent of 
total 
report- 
ing. 


Num- 
ber. 


Per 
cent of 
total 
report- 
ing. 


Workers reporting that their oocupa- 
tkm— 
Is that for which ther are best 

fitted bv natural ability 

Is not that for wh Ich they are best 
fitted by natural ability 


52 


64.2 
35.S 


62 
45 


57.0 
42.1 


112 
70 


61.5 
38.5 


226 
144 


61.1 
38.9 


Total reporting 

Workers not reporting as to natural 
ability 


81 
42 


100.0 
134.1 


107 
00 


100.0 
145.7 


182 

7 


100.0 
13.7 


370 
130 


100.0 
127.3 






Total workers 


123 




107 




189 




500 









1 Per cent of total workers. 



Table 43.— NUMBER AND PER CENT OF WORKERS WORKINO UNDER CONDITIONS 
INVOLVING PECULIAR PHYSICAL OR NERVOUS STRAIN, OR THAT TEND TO IMPAIR 
HEALTH, BY TRADE GROUPS.i 





Printing trades. 


Building trades. 


Metal trades. 


Total. 


Items. 


Num- 
ber. 


Per 
cent of 
total 
report- 
ing. 


Num- 
ber. 


Per 

cent of 

total 

report- 

mg. 


Num- 
ber. 


Per 
cent of 

total 
report- 

mg. 


Num- 
ber. 


Per 
cent of 

total 
report- 

mg. 


Workers working under conditions 
that— 
Invfrfve physical or nervous strain 
Do not myolye physical or nerv- 
ous strain 


42 

76 


35.6 
64.4 


72 
116 


38.3 
61.7 


60 
124 


35.8 
64.2 


183 
316 


36.7 
63.3 






Total reporting as to physical 
or nervous strain 


118 


loao 


188 


100.0 


193 


100.0 


400 


loao 






Tend to impair health 

Do not tend to impair health 


45 
73 


38wl 
61.9 


51 

135 


27.4 
72.6 


43 
144 


23.0 
77.0 


• 139 
352 


28.3 
71.7 


Total reporting as to impairment 
of health 


118 


100.0 


186 


100.0 


187 


100.0 


491 


100.0 







1 For specifications in detail of the nature of these conditions that involve strain ot that tend to impair 
health f see tabular analyses of trades, facing pp. 140, 182, and 226. 
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Table 48.— NUMBER AND PER CENT OF WORKERS WHO REPORTED THAT THBIB 
TRADE COULD BE, OR COULD NOT BE, LEARNED THOROUGHLY IN THE BHOP» BY 
TRADE GROUPS. 





Printing tradM. 


BaildlDi 


i; trades. 


Hetal trades. 


Total. 










It«mB. 


Num> 
ber. 


Per 
cent of 
toUl 
report- 
ing. 


Num- 
ber. 


Per 
cent of 
total 
report- 
ing. 


Num- 
ber. 


Per 
cent of 

total 
rMwrt- 


Num- 
ber. 


Per 

cent of 
total 

report- 
ing. 


Workers reporting that their trade- 
Could DO learned thoroughly in 
the shop rr 


60 
20 


74.7 
25l8 


82 
76 


2gi« 
7a4 


75 
113 


3019 

oai 


166 
309 


44.3 


Could not be learned thoroughly 
in the shoD. ..rT-r 


56.7 




> 



Table 44.— NUMBER OP JOURNEYMEN, APPRENTICES, AND SEMISKILLED WORKERS 
WHO LEFT SCHOOL AT AGE SPECIFIED, BY TRADE GROUPS. 



Age at leaving school. 



10 years 

11 years 

12 years 

13 years 

14 years 

15 years 

16 years 

17 years 

18 years 

19 years 

20 years and over. 
NotrexMirted 



Number of workers who left school at age specified. 



Printing trades. 



Joumey- 
mem. 



2 

3 

10 

12 

23 

22 

14 

2 

2 

1 



Appren- Semi- 
tioes. skilled. 



Total. 



92 



4 
6 
7 
4 
1 



22 



2 
2 
2 

3 






Total. 



2 

3 

12 

18 

31 

32 

18 

3 

2 

1 



123 



Bnflding trades. 



Journey- 
men. 



7 
6 
17 
16 
36 
34 
31 
20 
8 



^SST- 



2 
3 
1 
3 
1 



Semi- 
skilled. 



1 

i 



183 



12 



Age at leaving school. 



Number of workoa who left school at age specified. 



Metal trades. 



Journey- 
men. 



10 years 

11 years 

12 years 

13 years 

14 years 

15 years 

16 years 

17 years 

18 years 

19 years.... 

20 years and over. 

Not reported 



Total. 



7 

8 

12 

16 

30 

29 

33 

10 

6 

2 



156 



UOBS. 



1 
1 
1 

3 
4 
5 
3 
1 



Semi- 
skilled. 



1 
1 
1 
2 



Total. 



20 



13 



9 

10 
14 
21 
34 
35 
38 
13 
8 
2 



Total. 



Journey- 
men. 



180 



16 
16 
39 
44 
89 
85 
78 
32 
16 
3 
2 
11 



431 



Appren- I Semi- 
tices. skilled. 



1 

1 

1 

9 

13 

13 

10 

3 



54 



1 
1 
3 
4 
3 
4 
3 
2 
2 



24 



TotaL 



7 
5 
17 
18 
40 
35 
35 
21 
8 



2 
9 



197 



Grand 
total. 



18 

18 

43 

57 

105 

102 

91 

37 

18 

3 

2 

15 



509 
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Tabue 45.— NUUBBR OF JOURNEYMEN. APPRENTICES, AND SEMISKILLED WORK- 
ERS WHO HAD TAKEN COURSES OF SPECIFIED CHARACTER SINCE LEAVING 
SCHOOL, BY TRADE GROUPS. 



Trade group and daas of workers. 



Prtnting trade s; 
Joameymeii. 
Apprentices. 
Semiskilled. 



TotaL. 



Bnildini; trades: 
Joameymen.. 
Apprentices. . 
Semiskilled.. 



Total. 



Metal trades: 
Joomeymen. 
Apprentfces. 
SemiskiUed. 



Total. 



Total, 3 trade groups: 

Journeymen 

Apprentices 

SemiskiUed 



Grand total. 



Number who had taken courses. 



Br 

oorre- 
spond- 



19 



19 



13 
6 



19 



36 
6 



42 



By 
attend- 
ance at 
n^t 



26 
9 
3 



38 



35 
6 
1 



42 



47 

10 

2 



59 



By 
attend- 
ance at 

day 
school. 



108 

25 

6 



139 



3 



6 



6 



Bear- 
ing on 
trade. 



18 
6 
2 



26 



34 
5 
1 



40 



46 

15 

1 



Not 
bear- 
ing on 
trade. 



15 
3 
1 



19 



22 
1 



23 



62 



98 

26 

4 



128 



15 
1 
1 



17 



52 
5 
2 



50 



Total. 



33 
9 
3 



45 



56 
6 
1 



63 



61 

16 

2 



79 



150 

31 

6 



187 



Work 
erswho 

had 
taken 

no 
courses. 



60 

13 

6 



78 



127 
6 
1 



134 



95 

4 

11 



110 



281 
23 
18 



322 



Total 
work- 
ers. 



22 
9 



12S 



183 

12 

2 



197 



156 
20 
13 



189 



431 
54 
24 



509 



Table 46.— NUMBER OF WORKERS REPORTING RESULT OF TAKING COURSES SINCE 

LEAVING SCHOOL, BY TRADE GROUPS. 



Result of taking courses. 


Printing 
trades. 


Building 
trades. 


Metal 
trades. 


Total. 


Workers who had taken courses since leaving school— 
Rep<»ti]H; results as to wages: 

Increased wasres 


8 
19 
18 


22 
14 
27 


18 
44 
17 


48 


No effect on wMes 


77 


Not reoortine results as to wastes 


62 






Total 


45 


63 


79 


187 






Reporting as to benefits other than increase in wages : 
Some benefit 


13 

1 
31 


22 

8 

33 


38 

1 
40 


73 


No benefit --. 


10 


Not reporting benefit other than increase in wages.. 


104 


Total 


45 
78 


63 
134 


79 
110 


187 


Workers who had taken no courses since leaving school. 


322 


Total workers 


123 


197 


189 


509 
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Table 47.— AVERAGE WAGE PER HOUR OF ADULT WORKERS WHO HAD, AND OF 
THOSE WHO HAD NOT, TAKEN COURSES OF INSTRUCTION SINCE LEAVING 
SCHOOL, BY TRADE GROUPS. 



Itonu. 


Printing 
tndes. 


BuHd- 

tr& 


Metal 
trades. 


TotaL 


Average wages per hour of adult workers who— 

Had taken courses of instruction since leavfaig school 

Had not taken courses of instruction since leaving school . . . 


Oenii. 
38.8 
37.2 


Oenii. 
40.0 
89.8 


OenU. 
89.3 

38.8 


Oenii. 
89.5 
88.9 



Tabls 48.— NUMBER OF WORKERS INDICATING SPECIFIED COURSES AS NEEDED 
TO MAKE THEM MORE EFFICIENT IN THEIR PRESENT OCCUPATION, BY TRADE 
' GROUPS. 



Subjects. 



Advertising 

Agriculture 

Aff -brake instruction. . . 

Algebra 

Arithmetic. 

Business courses 

Carpentry 

Chemistry of the trade. 

Color harmony 

Design 

Drawing: 

Free-hand 

MechanicaL 

Architectural 

Electricity 

Emblems and heraldry. 
Engineering: 

Gas 

Heating 

MechanicaL 

Steam. 



English 

Estimating 

Foreign languages 

General education 

Geography 

Geometry 

Grammar 

History 

History of trade. 

Hydraulics 

Ixik mixing 

Lettering 

Machine-shop practice 

Mechanics 

Metallurgy 

Modem methods 

Pattern making 

Physics 

Plumbing and steam fitting. 

Reading 

Salesmansh^ 

Sanitation 

Shop maUiematics 

Spelling 

Tneory of the trade 

Trade news 

Ventilation 

Writing 

No report 



Number of wo ikiMs who indieatod speciaed 
subjeots for evening ooorses. 



Printing 
trades. 



3 



15 



80 
11 
11 

14 
8 



15 

a 

1 

8 
2 



4 

1 



5 
3 



14 



6 

12 

8 



2 

31 



BnikUnf 

trades. 



1 

41 
1 



6 
20 
21 

5 
78 
50 

6 



1 
5 



7 
13 



13 
2 
6 
3 
1 



1 

i 



8 



4 
1 



2 
2 

65 
4 

14 



2 
4 

24 



Metal 

trades. 



1 
2 
6 

29 
2 
1 

25 
1 
4 

3 

109 

1 

1 



1 
2 
8 
1 



19 
1 
5 
1 



2 
4 
14 
14 
4 
1 



82 
3 

17 
1 



4 

24 



Total. 



4 

1 

2 

7 

85 

S 

1 

61 

32 

36 

22 
105 

51 
7 
1 

2 
5 
1 
2 
80 
16 
1 

40 

5 

11 

8 

2 

3 

1 

5 

4 

2 

5 

14 

36 

4 

5 

1 

4 

2 

2 

153 

19 

30 

1 

2 

10 

79 



[ 
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Tablx 49.— number OF WORKERS EARNING SPECIFIED WAGES PER HOUR, BY 

TRADE GROUPS. 





Workers earning spedfled wage per hour. 


Wages p«r hour. 


Prfnttng 
trades. 


- - ■ 1 

Building 
trades. 


Metal 
trades. 


Total. 


Under 10 cents 


3 

10 

13 

5 

15 

10 

23 

11 

12 

10 

3 

3 

2 


2 

6 

4 

5 

17 

45 

36 

27 

16 

22 

1 

2 

8 

5 

1 




5 


10 to 14 cents 


9 
15 


13 
20 
38 
45 

4 
18 

2 
13 


25 


15 to 19 cents 


32 


20 to 24 cents ^ 


19 


25 to 29 cents 


45 


80 to 34 cents 


75 


35 to 39 cents 


97 


40 to 44 cents 


83 


45 to 49 cents 


32 


50 to &4 cents 


50 


S5to59omt8 


6 


60 to 64 cents 


18 


65 to 69 oents , 


10 


70 to 74 cents 


1 
2 


6 


Notreperted 


3 


6 






Total 


123 


197 


189 


509 







Table 50.— NUMBER AND PER CENT OF WORKERS EARNING SPECIFIED WAGE PER 

HOUR, BY TRADE GROUPS. 



# 




Workers earning specified jrages per hour. 




Wages per hour. 


Printing trades. 


Building trades. 


Metal trades. 


Total. 




Num- 
ber. 


Per 
cent. 


Num- 
ber. 


Per 
cent. 


Num- 
ber. 


Per 

cent. 


Num- 
ber. 


Per 
cent. 


19 oents and under 


26 
20 
33 
23 
13 
5 


21.1 
16.3 
26.8 
18.7 
10.6 
4.0 


12 
22 
81 
43 
23 
10 
5 
1 


6.1 

11.2 

41.1 

21.8 

11.7 

&1 

2.5 

.5 


21 
22 
58 
49 
20 
13 
1 
2 


12.7 
11.6 
30.7 
25.9 
10.6 

6.9 
.5 

1.1 


62 

64 

172 

115 

56 

28 

6 

6 


12.2 


20 to 29 oents 


12.5 


30 to 39 oents 


33.8 


40 to 49 oents. - 


22.6 


50 to 59 oents 


11.0 


60 to 69 oents 


5.5 


70 AAfits ftnd OVAT. ..,-,.- , 


1.2 


Not reported 


3 


2.4 


1.2 






Total 


123 


loao 


197 


loao 


189 


loao 


509 


100.0 
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Tablv 51.— number and AVERAGE WAGES PER HOUR OF WORKERS OF SPSCI-^ 

FIED AGE, BY TRADE GROUPS. 



I 





Number of workers. 


Ayerage wages per hour. 


Age periods. 


Print- 
trades. 


Build- 
trades. 


Metal 
trades. 


Total. 


Print- 
traioes. 


Bund- 
ing 
trades. 


Metal 
trades. 


Print- ' 
b%- j 

metal , 
trader. 


Under 21 years 


27 


19 


27 


73 


Centi. 
16.5 


Genu. 
19.1 


Genu. 
17.1 


CetUt. ' 

17.4 






21 to 25 Tears 


26 
20 
14 
10 
12 


35 
39 
31 
19 
25 


24 
41 
36 
17 
11 


85 

100 

81 

46 

48 


30.2 
40.2 
45.6 
39.6 
41.6 


39.4 
40.7 
41.4 
41.9 
43.7 


38.8 
39.3 
43.0 
39.0 
39.2 


36.4 


26 to 30 years 


40.0 


31 to 35 years 


42.8 


36 to 40 years 


40.3 


41 to 45 years 


41.2 






Total, 21 to 45 years 


82 


149 


129 


360 


38.0 


41.2 


40.2 


40.1 






46 to 50 years 


4 
5 
2 


7 
8 
8 

4 


15 

7 
2 
2 


26 

20 

12 

6 


39.0 
47.2 
41.0 


37.7 
39.0 
32.9 
32.2 


39.8 
38.7 
33.0 
37.5 


39.1 


51 to 56 years 


40.8 


66 to 60 years 


85.1 


61 to 65 years 


34.8 








Total, 46 to 65 years 


11 


27 


26 


64 


43.1 


35.8 


38.2 


38.0 






66 years and over 




1 
1 


5 
2 


6 
6 




36.0 


34.8 




No' report of waees 


3 














Total, all axes 


123 


197 


189 


609 





















Table 69.— NUMBER AND PER CENT OF WORKERS EARNING SPECIFIED WAGES 

PER WEEK, BY TRADE GROUPS. 





Printing trades. 


Building trades. 


Metal trades. 


Total. 


Wages per week. 


Num- 
ber. 


Per 
cent. 


Num- 
ber. 


Per 
cent. 


Num- 
ber. 


Per 

cent. 


Num- 
ber. 


Per 
cent 


Under $10 


22 

18 
37 

27 
11 

4 
1 
3 


17.9 

14.6 

30.1 

22.0 

8.9 

3.3 

.8 

2.4 


11 
14 
99 
56 
5 
11 


5.6 
7.1 
50.3 
28.4 
2.5 
5.6 


23 

20 

37 

83 

16 

7 

1 

2 


12.2 

10.6 

19.6 

43.9 

8.5 

3.7 

.5 

1.0 


56 
52 

173 

166 

32 

22 

2 

6 


11.0 


tl0to$14.99 


10.2 


$15 to $19.99 


34.0 


$20 tx) $24.99 


32.6 


$25 to $29.99 


6.3 


$30 to $34.99 


4.3 


$35 and over , 


J 


Not reported 


1 


.5 






Total 


123 


100.0 


197 


100.0 


189 


100.0 


509 


100.0 
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Table 53.— NUMBER OF JOURNEYMEN, APPRENTICES. AND SEMISKILLED WORKERS 
WHO LEFT SCHOOL AT AGE PERIOD SPECIFIED. BY TRADE GROUPS. 





Workers who left school withfai 


I age period specified. 


Age at leaving schotA. 


Joomey- 
meo. 


A^^- 


Semi- 
skUled. 


All workers. 




Number. 


Percent. 


Printing trades: 

14 yeani and under. ...... ^ 


50 

38 

4 


10 
12 


6 
3 


66 
53 

4 


63.7 


15 to 17 years 


43.1 


18 yean and over 


3.2 










Total 


92 


22 


9 


123 


100.0 






Building trades: 

f4 y^Rp ^nd imd**-*^. T r ,,-r , r,T 


81 
85 
17 


5 
5 
2 


I 

1 


87 
91 
19 


44.2 


15 lo 17 years 


46.2 


18 years and ovot 


9.6 








Total 


183 


12 


2 


197 


100.0 








Metal trades: 

14 years and under 


73 

72 
11 


10 

9 

1 


5 
5 
3 


88 
86 
15 


46.8 


15 to 17 years 


45.5 


18 ywrr and nv^r , . 


7.9 






Total 


156 


20 


13 


189 


100.0 






Total, printing, building, and metal trades: 
14 years and under 


204 

195 

32 


25 

26 

3 


12 
9 
3 


241 

230 

38 


47.3 


15 10 17 years 


45.2 


18 years and over 


7.5 






0»and total. t 


431 


54 


24 


509 


100.0 







Table M.— NUMBER OF JOURNEYMEN, APPRENTICES, AND SEMISKILLED WORKERS 
WHO ATTENDED SCHOOL SPECIFIED PERIODS OF YEARS, BY TRADE GROUPS. 



Years of schooling. 


Journey- 
men. 


Appren* 
tioes. 


Semi- 
skilled 
workers. 


An workers. 


Number. 


Percent. 


Printing trades: 

3 years and imder 


3 
65 

16 
8 






3 
98 

19 
8 


2.4 


4 to 7 years 


19 
3 


9 


75.6 


8 to 11 years 


15.5 


Not renorted 




6.5 










Total 


92 


22 


9 


123 


100.0 






Building trades: 

a years an** under 


14 

138 

24 

7 


1 
8 
1 
2 




15 

147 

26 

9 


7.6 


4 to 7 years 


1 
1 


74.6 


8 to 11 years 


13.2 


Not renorted 


4.6 








Total 


183 


12 


2 


197 


100.0 






Metal trades: 

3 years and pnder - - , , , . 


9 

112 

*27 

8 






9 

138 

30 

12 


4.8 


4 to 7 years 


17 
1 
2 


9 
2 
2 


73.0 


8 to 11 years 


15.9 


No* reoorted 


6.3 






Total 


156 


20 


13 


189 


100. e 






Total, printing, building, and metal trades: 
a ynars a^fl uwder .,.,,.,.,- 


26 

315 

67 

23 


1 

44 

6 

4 




27 

378 

75 

29 


5.3 


4 to 7 years 


19 
3 
2 


74.3 


« to 1 Cyears 


14.7 


Not reported 


5.7 






Grand total . . . -. 


431 


54 


24 


509 


100.0 
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Tabu «5.— NUMBER OF JOURNEYMEN, APPRENTICES, AND SEMISKILLED WORKERS 
REPORTING LACK OF SCHOOL TRAINING AS A HINDRANCE TO PROGRESS, BY 
YEARS OF SCHOOLING AND BY TRADE GROUPS. 





Journeymen. 


Apprentices. 


SeniskiUed 
workers. 


-All workers. 


Years of schooling. 


Nmn- 
bcr. 


Report- 
ing ibem- 

selves 
hampered 

byfaek 
of school- 
ing. 


Nmn- 
bcr. 


Report* 
ingUiem- 

■elyeo 
hampered 

byfaek 

of school- 

inc. 


Num- 
ber. 


Report- 
ing them- 
selves 
hampered 
byfaek 
of school- 
ill*. 


Report- 
ing Ihem- 

Num- hJjflJLi 

ofsehool- 
inc. 


Printing trades: 

3 years and under 


3 

65 

16 

8 


a 

27 
5 
2 










3 
93 
19 

8 


a 


4 to 7 years 


19 
3 


5 
2 


9 


1 


33 


Stoll years 


7 


NotrqMrted 






a 














Total 


92 


36 


22 


7 


9 


1 


123 


44 






Baflding trades: 

3 years and nnder 


14 

. 138 

24 

7 


14 
91 
12 

7 


1 
8 
1 
2 


1 

3 

. 1 






15 

147 

26 

9 


15 


4 to 7 years 


1 
1 


•••••••*•• 


94 


Stoll years 


13 


NotrqMrted 




• 7 












Total 


183 


124 


12 


5 


2 




197 


129 




■'* "" 




Metal trades: 

3 years and nnder 


9 

112 

27 

8 


9 

84 

12 

5 










9 

138 

30 

12 


9 


4 to 7 years ... .... 


17 
1 
2 


9 


9 
2 

2 


6 

1 


99 


8 to 1 r years 


13 


Not reported 


1 


6 








Total 


156 


110 


20 


10 


13 


7 


180 


127 






Total, printing, build- 
ing, and metal trades: 
3 years and under. . 


26 

315 

67 

23 


25 

202 

29 

14 


1 
44 

5 

4 


1 

17 
3 

1 






27 

378 

75 

29 


26 


4 to 7 years 


19 
3 
2 


7 

1 


226 


8 to 11 years 

Not reported 


33 
15 






Grand total 


431 


270 


H 


22 


24 


8 


509 


300 



Table «6.— AVERAGE WAGES PER HOUR OF ADULT WORKERS WHO LEFT SCHOOL 
AT SPECIFIED AGE, AND OF ADULT WORKERS WHO ATTENDED SCHOOL SPECI- 
FIED NUMBER OF YEARS, BY TRADE GROUPS. 



Age. 



12 years and under 

13to]4years 

15 to 17 years 

IS years'and over . . 



Average wages per hour of 
adult workers who left 
school at age specified. 



Print- 
ing 
trades. 



Cents. 
31.2 
38.1 
38.7 
30.7 





■ 


Build- 
ing 
trades. 


Metal 


trades. 


Cents. 


Cents. 


36.7 


40.4 


40.7 


42.5 


40.8 


39.0 


38.3 


26.3 



Print- 
ing, 
bufld- 

ing» 

and 

metal 

trades. 



Cents. 
37.6 
40.6 
39.7 
32.1 



Years of schooling. 



3 years and under . 

4to7years 

8to 11 years 



Average wages per hour of 
adult workers who at- 
tended school specified 
number of years. 



Print- 
ing 
trades. 



Cents. 
34.2 
36.8 
40.6 



Build- 
ing 
trades 



Metal 
trades. 



Cents. 
38.2 
40.3 
40.0 



Cents. 
49.8 
39.7 
35.8 



Print- 
ing, 

build- 
ing, 
and 

metal 

trades. 



CenfM. 
38.4 
39.3 
40.0 
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Tablb ITT.— AVERAOE WAOE8 OF ADULT WORKERS, BY YEARS OF SCHOOLINO AND 
OF EXPERIENCE IN PRESENT OCCUPATION, BY TRADE GROUPS. 



YeanofscbooUiig. 



Printing trades: 

ayearsBndimdflr 

4to7y«an 

Stollyean 

Bnildiiigtndfls: 

3 yean and onder 

4to7years 

Stollyean 

Metal trades: 

3 years and under 

4to7year8 

8to 11 years 

Total, printing, build- 
ing, and metal 
trades: 
3 yevsand under. 

itavytan 

8 to 11 years 



Yiorktin of specified years of schooling and of experience as workers in their 

present occupation. 



Number. 



Average wages per hour. 



enoe 
or 



6>10 
years' 



10 

1 
1 

16 
4 



17 
4 



1 

43 

9 



1 

21 

6 

3 

31 

8 

1 

22 
6 



5 
74 

18 



11-15 
years^ 

•?r 

ence. 



2 

13 

3 

1 
36 

8 

2 

32 

8 



5 
81 
19 



16-20 
years' 

enoe. 



1 

8 
1 

2 

13 

3 

2 

19 

4 



5 
40 

8 



21-25 
years' 

•?r 

enoe. 



1 

11 
4 

3 

12 



1 
9 
2 



5 

32 

6 



26 
years' 

•?r 

ence 

or 

more. 



6 

2 

9 

28 

1 

6 

22 

4 



15 
56 

7 



6 

years' 
expe- 

ence 

or 

less. 



Ct8. 



23.3 
31.0 

25.0 
34.8 
24.0 



31.5 
24.0 



25.0 
30.8 
24.8 



6-10 
years' 
esroe- 

ence. 



Cts. 
51.0 
31.6 
35.2 

42.3 
38.7 
41.1 

38.1 
38.9 
42.8 



43.2 
32.7 
51.1 



11-15 
years' 

enoe. 



a*. 

37.5 
43.8 
42.7 

43.0 
42.3 
40.1 

59.5 
44.0 
37.4 



47.4 
43.2 
39.4 



16-20 
years' 
en>e- 

enoe 



CIS. 
42.0 
48.6 
36.0 

41.0 
37.6 
43.0 

52.0 
40.4 
40.3 



45.6 
41.1 
40.7 



21-25 
years' 

ence 



as. 

27.0 
88.2 
48.2 



42. 
44. 



38.0 
42.7 
26.5 



38.6 
41.7 
41.0 



26 
years' 

ence 

or 

more. 



CU, 



42.3 
42.5 



35. 
41. 



9 

6 



50.0 

38.8 
39.5 
35.7 



.37.1 
40.8 
39.7 



r. 



APPENDIX B.— ANALYSIS OP OCCUPATIONS IN THE PMNTING 

TRADES IN RICHMOND. 

SUMMARY OF THE INDUSTBIAL SURVEY OF THE PRINTING TRADES. 

The printing tradefl of Richmond focm a very important part of the industrial life 
of the city. Both the number of shops and the value of the product are increasing 
steadily from year to year. According to the United States census, the capital invested 
in the printing trades was $1,596,000 in 1899, $1,802,000 in 1904, and $2,281,000 in 
1909. The value of the product was $1,082,000 in 1899, $1,747,000 in 1904, and 
$2,786,000 in 1909. No figures are available to show the increase subsequent to 1909, 
althoi^^h the printers all agree that the industry is still growing as rapidly as in previous 
years. 

SOOPB OF THB INQUIST. 

Practically the entire field of the printing trades was cov^^ by the schedules 
obtained from 50 plants employing white woikmen in May and June, 1914. The 
printing trades embrace printing, bookbinding, steel and copper plate engraving, 
photo-engraving, and lithography. On the schedules of the survey 1,244 workers, 
of whom 860, or 69 per cent, were males, and 384, or 31 per cent, were females, were 
returned as employed in these plants, exclusive of office help, laborers, and all other 
help not directly^ concerned with the occupations peculiar to the printing trades. 
These workers are grouped in the different trades as shown in the following table: 

Table «8,— EMPLOYEES IN THE PRINTING TRADES, CLASSIFIED ACCORDING TO 
CHARACTER OF THE ESTABLISHMENT IN WHICH EMPLOYED. 



Character of work done. 



Printing only 

Bookbinding only 

Printing and bookbinding • 

Steel and copper plate engraving. 
Lithography and photo-engraving 

Total 



Estab- 
lish- 
ments. 



128 

4 

11 

3 

4 



50 



Employees. 



Males. 



359 
37 

359 
15 
90 



860 



Females. 



77 
53 
202 
12 
40 



384 



Total. 



436 
90 

661 
27 

130 



1,244 



Per cent 

in each 

class. 



35.0 
7.2 

45.1 
2.2 

10.5 



100.0 



1 Includes 1 establishment engaged in printing bags and wrapping paper which did not report number 
of employees. 

> One printing and bookbinding firm does also steel and copper plate engraving and lithographing, print- 
ing and MX>kbinding being its most important line of business. 



PRODUCT OR SPECIALTIES. 



The answers to the question, "What are your specialties?" show that practically 
all kinds of printing, from the lowest grades to the highest, are done in Richmond. 
The specialties reported include the printing of books, labels, advertisements, pam- 
phlets, catalogues, railroad time-tables, bank fwrns, daily papers, periodicals, and 
bags and wrapping paper; the making of calendars, plate and photo engraving, litho- 
graphing, and bookbinding. Some firms specialize on practically one kind of work, 
such as boxes, wrappers or labels for tobacco, railroad time-tables, druggist labels, 
book printing. One firm alone prints an average of 350,000 cigarette boxes per day 
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for one brand of cigarettes, and another establishment makes weekly from 2,500,000 
to 4,000,000 books of cigarette papers of one brand. Several firms do a laige amount 
ol three-color work. Thus the field in Richmond is rich with opportunities for 
trained workers in various branches of the trade. 



SIZE OF ESTABLISHMENTS. 

As r^ards the maximum number employed at any time during the year 1913, the 
50 printing trades establishments varied in size from 3 to 150 employees. More than 
half of the plants reported as their maximum between 5 and 20 workers. In the 
following table the establishments are classified according to maximmn niunber of 
employees reported. It will be seen that the trade is composed not of a few very 
large plants, but of a considerable number of small and medium size ones. 



Table 59.- 



-PRINTING TRADES ESTABLISHMENTS CLASSIFIED ACCORDING TO 
MAXIMUIC NUMBER EMPLOYED. 



Maxlmuin number emplcqred. 



Employ- 




Under 5 

6 to 10 

11 to 20 , 

21 to 50 

51 to 100 

OrerlOO 

Notreiwrted 

Total 



The great variety of work done in Richmond shops, as well as the fact that the 
filiops are mostly small, are conditions favorable to the development of competent 
joume>anen, since these are conditions under which any considerable degree of 
[specialization is impossible. In (smaall shops generally the worker must shift fre- 
quently from one sort of work to another. 

FLUCrrUATION IN EMPLOYMraiT. 

The fluctuation in employment in the printing trades in Richmond is for all plants 
combined inconsiderable. While there is considerable fluctuation in the case of 
individual establishments, it happens that the sum of the numbers reported by 49 
plants as being in each case the minimum nimiber employed during the year 1913, 
exclusive of office help, is exactly equal to the agg;regate number employed at the 
date of the investigation, i. e., May and June, 1914, this number being 1,244. The 
maximum number of employees reported by these plants was 1,407. These numbers 
represent approximately the extreme limits of fluctuation during the year according 
to the returns, assuming that all plants were emplo3dng their maximum and their 
ywinimnTw numbors colncideutly. To the extent that this was not the case the 
amount of fluctuation would be less than is indicated by the figures. The total for 
the maximums exceeds the total for the minimums by 163, or 13.1 per cent. 

The fluctuations in the printing trades are not markedly seasonal, although the 
summer months are generally considered the slackest of the year. It is thus seen 
that the trade is very stable as regards permanent employment the year round. ^ 



1 In answer to the question "To what extent did the total nomber of employees, other than office help, 
ymry In 1913? " one estaMishment replied that it does not decrease the number of employees during the 
dull mooths of April and May, but shortens the horns of labor; another that it keeps practicaUy all 
girl help in the dull season by having them mail circular letters and samples of the work done by the 
eatabiiafament; another that it employs its help by the year and keeps it regaidless of conditions so 
long as it proves effioiant. 



96 



BULLETIN OF THE BUBEAU OP LABOB STATI8TIC8. 



The fluctuadon by establishments is shown by the following table: 

Tablx eO.— number op EICPLOYEES IN 50 PRINTING TRADES ESTABLISHMENTS IN 
MAY AND JUNE, 1914, AND MAXIMUM AND MINIMUM NUMBER EMPLOYED IN W13, BY 
ESTABLISHMENTS. 



Estab- 
lish- 
ment 
No. 



1 
3 

3 
4 
& 
% 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

43 
44 

45 
46 
47 
48 
49 
50 



ChATBcter of work done. 



Number employed. 



Book and job printing.. 

Commercial 

Commercial advertidng . 

Pboto-ensraTinK 

Co m mewml pamphlets. . 
Job and bow printing. . . 

Steel engravinf 

Commercial 

Photo-engraving 



Fhoto-ennrai 
Commercial. 



Book and Job printing 

Newspaper publishing 

Commereial 

Bookbinding 

Steel engraving 

Lithograph work 

Pamphlet and job work 

Commercial and label 

Newspaper publishing 

Book and job printing 

Churdi envelopes 

Newspaper publishing 

PrintiDg on folding boxes 

OeneraTwork and periodicals 

Commercial, label, and stationery 

Bookbinding 

....do 

Printing and binding 

Railroad printing 

Printing on bags and wrapping paper 

Bookbhiding 

Job printing and publishing , 

Commercialand office stationery , 

Steel engraving 

General commercial work , 

Book and job printing 

Druggists' labels 

Lithograph work 

Bookbinding and printing 

Calendars and dniggistsMabels 

Commercial work 

Printing, bookbinding, engraving, litho- 
graphing 

Book and job printing 

Commercial work 

Pamphlet and job work 

Publications and job work 



May and June, 1914. 



Males. Females. 



Bookbinding and lob printing.. 
Tobacco labels ana commercial 

Railroad printing 

Newspaper publi^iing 



woriC, 



TotaL-.-. 



6 
4 

9 
12 

7 
20 

5 
10 
14 
13 

3 
25 

2 

8 

5 
14 

5 

5 
28 

5 
24 
40 
13 
19 

4 
13 

4 
47 
52 



12 

20 

4 

5 

3 

8 

13 

50 

58 

20 

8 

59 
24 
14 

9 
31 

9 
38 
37 
22 



860 



3 



1 

12 
2 



1 
4 



53 



3 
4 



25 

3 

20 

40 



13 
3 



40 

52 

7 

2 

37 
7 
3 
3 

12 
5 



20 



384 



Total. 



6 
4 

11 
12 

7 
20 
12 
10 
14 
16 

3 
25 

3 
20 

7 
14 

6 

9 
28 

5 
77 
40 
16 
23 

4 
38 

7 
67 
92 



1913. 



25 

20 

4 

8 

3 

8 

13 

90 

110 

27 

10 

96 
31 
17 
12 
43 
14 
38 
57 
22 



1,244 



mum. 



9 

4 
14 
12 
15 
30 
12 
14 
14 
20 

5 
25 

3 
20 

7 
14 
10 
20 
31 

7 

80 
42 
36 
23 

7 
51 

7 

70 
120 
12 
23 
20 

5 

8 

4 

10 

15 

112 



mnm. 



45 
11 

137 
38 
28 
12 
47 
16 
38 
80 
30 



1,407 



6 

4 

9 
10 

6 
20 

9 
10 
14 
20 

3 
25 

3 
20 

4 
14 

4 
14 
31 

4 

80 
42 
25 
23 

5 
40 

7 
65 
120 
12 
20 
20 

5 

8 

2 

9 

15 

112 



45 
11 

115 
28 
16 
12 
44 
12 
38 
60 
24 



1,244 



SUPPLY OF EFFICIENT JOURNEYMEN. 

About three-fourths of the firms interviewed experienced difficulty in obtaining 
efficient workers. This would seem to indicate one of two things: (1) That there is 
not a sufficient number of apprentices being trained from year to year, or (2) that the 
demand for skilled workers has suddenly gone above the normal condition.^ Sig- 
nificant replies were received in answer to the question, *^To what do you attiibute 

1 Fifty answers were received to the question, ''Is difficulty experienced in obtaining efficient workers?" 
37 being "Yes" and 13 "No." The answers are divided as follows: Of those answering "Yes," 17 an 
printers, 13 bookbinders, 3 plate engraven, and 4 lithographers or photo-engravers. Of tiiose answering 
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this difficulty?" Some of the reasona given are as follows: Scarcity of trained help; 
organized labor; shiftlessness, laziness, lack of ambition; tendency to float from shop 
to shop; lack of general education; lack of opportunity for b^inners to learn trade; 
unwillingness to spend five years to learn trade; absence of cooperation between 
journeymen and apprentices. 

One employer of a large number of workers gives intoxicating drinks as his reason 
for the difficulty in obtaining efficient workers, and another answers that it is his 
experience that most girls do not have to work because of economic reasons and are 
therefore more independent than they otherwise would be. In concluding the 
summary of this very important question, extracts may be quoted from the answers 
given by two printers. One replies as follows: 

The seeming anti-pathy of the native, with few exceptions, to manual labor, due, I 
suppose, to false training in home, and school and the example of comrades who are 
supported by indulgent, misguided parents, and shun the boy who will and must work« 
practically ostracising him socially. 

Again, the average boy's lack of appreciation (due again in ^eat measure to ther 
aforementioned false training) of the fine future and the possibilities open to thet 
master mechanic in this country; the shortness of vision evident in this section; ,the 
utter lack of idealism of almost every kind, every impulse of individualism being 
strangled by our ofttimes oversystematized systems. 

Another employer replies: 

The high rent for homes for working people is a great drawback. The litho work- 
man from the North expects a home to be heated with hot water, to have hot and 
cold water, electric lights, cellar, cupboard, and so forth, and to rent for $18 or $20 

{>er month. We have lost many men because such homes could not be had at 
ow rent. 

CONDITIONS UNDEH WHICJBE WORK IS PERFORMED. 

The printing trades establishments of Bichmond are generally well located, well 
lighted, and well ventilated. The men and women employed in them are of a high 
d^ree of intelligence, and are with few exceptions of American birth. Since, as 
has been shown in a preceding section, the work done in these establishments covers 
the whole field of printing and of such allied trades as, for example, engraving, litho- 
graphing, and bookbinding, the conditions in the city are exceptionally favorable 
for acquiring sm all-round knowledge of the industry as a whole. In this respect the 
local conditions in the printing trades, as has been noted, provide good opportunity 
for the development of general efficiency and intelligence on the part of workers. 
The rapid growth of the industry in recent years gives assurance of future develoi>- 
ment, and is in itself an important condition favorable to the advancement of efficient 
workers in accordance with individual merit. Under the conditions obtaining in the 
shops it is not sufficient for the workman to know how to operate one machine, or how 
to perform some one simple process. To meet the conditions of the shop the workman 
must have a considerable degree of facility, enabling him to shift from one occupation 
to another. In other words, the conditions are favorable for advancement of those 
who know their trade as against those who know only one process. A further condi- 
tion favorable to advancement of efficient workmen lies in the personal relationship 
which obtains between employers and workers, the employers in most cases knowing 
their men personally and their individual qualities as workmen to an extent that is 
impossible where the industry is concentrated in a few very large establishments. 

" No/' 11 are printers and 2 are bookbinders. It is thus seen that 74 per cent of the establishments report 
difficulty in obtaining efficient workers. 

Of the 37 answers to the question, *'Ia which occupation is difficulty experienced in obtaining efficient 
workers? " 10 specify compositors; 12, pressmen; 13, all occupations; 9, feeders; 3, girl help; 1, skilled 
znan help; 1, stonehands; 1, machine hands; 1, all except girls; 2, engravefs; 1, photo-engravers; 1, rulers. 
These answers indicate that more difficulty is experienced in getting compositors, pressmen, and feeders 
tban any other Und of help. Of those who answered ''all occupations," 7 are printers, 1 is a bookbinder, 
2 do printing and bookbinding, 1 is a plate engraver, and 2 are lithographers or photo-engravers. 

6071**— Bull. 162—16 7 
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la order to reveal the ooaditioiifl under whkh werk is performed in the printing 
trades establiahmentB of Richmond, five questions were included in the schedule, 
as IoUowb: (1) ''What conditions involve peculiar physidid or nervous strain?" 
<2) ''What C(Aditions tend to impair health?" (3) "What conditioDS especiallj 
stimulate the intelligence of the workers?" (4) "What conditionB, if any, narrow 
and restrict the mental development of the workers ?' ' (5) ' 'What conditionfl, if any, 
are to be guarded against as exerting morally unwhcdesome influences?" 

In the following summary each ol the fvincipal allied printing trades— i. e., printing, 
bookbinding, stereotyping, photo-engraving, lithograi^ing, and steri and copper 
plate engraving— is considered separately, and when the wide variety ol occupi^aons 
included in each of these trades is taken into account, the readies to the above inquiries 
are remarkably uniform. In any one establishment one or more ol these trades may 
be carried on conjointly. Hie number of replies pertaining to any one trade does 
not, therefore, necessarily correspond with the number of establishments covered 
by the printing trades schedule. 

Of 38 printers, 33 reply that no occupations invcdve peculiar physical or nervous 
strain; 1 that composition produces such strains; 2 that linotype operating diould be 
so characterized, and 1 includes proof reading. The 15 firms ei^aged in bookbinding 
all reply that none of the occupations of bookbinding involves strains of this character, 
1 stating, however, that there are some machlneij which girls of a nervous temperament 
are unable to learn to operate. Ei^t stereotypers reply "no strain. " The 3 firms 
engaged in photo-engraving and the 3 engaged in lithographing reply in each case 
that their work involves no peculiar physical or nervous strain. Three out of the 
4 steel and copper plate engravers state that their work does produce physical or 
nervous strain; 1 replies in the negative. 

The replies to the question, "What conditions involve peculiar physical or nervous 
strain? '' are therefore nearly unanimous, and are to the effect that, except in the 
case of steel and copper plate engravers, no serious strains of this character azo pro- 
duced by the various occupations in the printing trades, although hand composition 
and linotype work are reported as exacting in their demands, espedaliy on the eyes. 
The steel and copper plate engravers, however, are subject to an unusual eyestrain, 
and any nervousness caused by weak eyes would undoubtedly react in the form ol an 
unsteady hand. 

In answer to the question, "What conditions tend to impair health?" 48 out 
of the 50 firms engaged in the printing trades state that there are no unhealthy 
conditions peculiar to their business. One printer states that bronzing is injurious 
to the health, and 1 photo-engraver that etching is injurious. It is doubtful if the 
small amount of hand bronzing done in an average Kidimond printing establishment 
would be a factor of sufficient importance for special consideration, but the operation of 
the bronzing machines used by lithographers and by some printers involves conditions 
that are unhealthy. Opinion is divided as to whether an etcher in a photo-engraving 
plant is subject to peculiarly unhealthy conditions, but it would seem that when ordi- 
niuy precautions for proper ventilation are taken there is no serious menace to health. 
It is also true that the printer is usually compelled to work in a somewhat higher 
temperature than is considered best for health owing to the fact that pressrooms must 
be warm enough for the ink to spread properly. 

The printing trades shops of Richmond are generally well lighted and ventilated and, 
acccvding to a number of printers, in much better condition than existed a few years 
ago. This is the reason the printing trades are not now considered unhealthy, as was 
the general opinion formerly. The chop located in a basement or in a dark and dingy 
room is fast passing, with the result that the ventilation, light and general sanitary 
conditions have all im{Hoved. 

The workers in the printing trades are fairly well organized. This is especially true 
of photo-engravers, compositors, linotype and monotype operators, and stereotypers. 
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Some occupations in lith<^:niphy and bookbinding are organised, but there is no organ- 
ization at present in Richmond for steel engravers and press feeders. 

In the replies to the question, ''What conditions especially stimulate the intelligence 
of the workers? " there seems to be a greater variety of opinion. Twenty-nine out of the 
38 printers reply that all occupations stimulate the intelligence of the wcurker. Three 
add that composition especially stimulates. Seven reply that only composition 
stimulates the intelligence. Three state that only composition and proof reading 
stimulate the intelligence. Eight of the 15 bookbinders reply that all branches of 
their work stimulate the worker's intelligence; 4 say that their work is not stimulative; 
3 that only finishing and forwarding stimulate the intelligence. Five of the 8 stereo- 
typers state that the work is such as to stimulate the intelligence of the worker; 3 do 
not think so. The 4 steel and copper plate engravers unite in saying that all occupa- 
tions in their line are stimulative. Two out of the 3 photo-engravers answer that the 
WYHrk is stimulating to the intelligence; 1 does not think so. The 3 lithographers reply 
that all branches of their work stimulate. 

From the forgoing it would appear that all occupations under the head of printing 
tend to stimulate the intelligence to some extent, that of hand typographer or com- 
positor being easily in the lead. While a majority of the answers from the book- 
binders would indicate that in the opinion of the employers all of the occupations 
of bookbinding are stimidative, such occupations as folding, pasting, gathering, col- 
lating, and sewing can not, it would seem, tend to stimulate mental development 
to any coniEdd^able extent. Forwarding and finishing, however, undoubtedly afford 
opportunity for development of the worker's intelligence. All of the occupations of 
lithographing, photo-engraving, and steel and copperplate engraving trades require 
a considerable degree of intelligence and are therefore stimulative to the worker. 

Forty-seven out of the 50 firms reply that no occupations restrict mental develop- 
ment. Two answer that press feeding Is restrictive and 1 makes no reply. 

In answer to the question, ''What conditions, if any, are to be gusfded against 
as exerting morally unwholesome influences ? " 49 of the 50 firms reply that there are 
not any, 1 making no reply. On the schedules no mention is made of lead poisoning, 
to which, it is generally conceded as a result of scientific investigations, hand and 
machine compositors are exposed. • 

HOW WOBKBBS ARE TRAINED. 

Of the 50 firms reporting how their workers are trained, 45 reply that their workers 
do receive instruction in addition to what would ordinarily be picked up on the job; 
3 reply that such special instruction is given to apprentices; 1 that press feeding is 
taught; and 1 states that no instruction is given. In the majority of cases, 36 out of 
49, this special instruction is given by the foreman; in 5 establishments the employer 
instructs the workers; in 4 establishments the manager or superintendent gives 
instruction, and in 3 cases instruction is given by journeymen. One firm makes 
no reply. In 3 cases the employer is assbted by the foreman and in several cases old 
journeymen assist in giving instruction. One firm issues a monthly bulletin which 
gives shop news, items of general interest and general instruction. Another firm 
makes use of trade literatxire in instructiDg its employees. 

The above replies seem to show (I) that the need of instruction other than that 
ozdinaiily received in the routine work of the shop is almost unanimously recognized, 
and (2) that in nearly all cases the foreman is called upon to give instruction. Owing 
to the many calls on his time and attention, the instruction given by the foreman 
must of necessity be limited in a majority of cases to the immediate needs of the 
workman. Under this system the possibilities for the growth and development of the 
apprentice along the line of his chosen vocation depend almost entirely on the trade 
knowledge, and the ability to impart the same, x>ossessed by his foreman. 
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TEADEB THAT CAN BE UUBNED IN THE SHOP. 

To the question ''What occupations in your shop can be learned in the shop with 
little or no instruction?" 36 out of 50 employers reply ''none''; 6 firms specify press 
feeding and folding; 1, machine work; 1, collating envelopes; 1, straight composition 
and press feeding; 1, bookbinding. One replies "very little, " and 2 make no reply. 

APPRENTICESHIP. 

The replies to the above question again emphasize the necessity of special instruction 
during apprenticeship. Twelve establishments out of 50 have no apprentices, 9 
other establishments have no apprenticeship agreements of any kind, and 4 make no 
reply. The remaining 25 firms have some kind of understanding with their appren- 
tices, either verbal or written. In the majority of cases the understanding is verbal 
only. A considerable number of apprentices are listed with the union. In only one 
case, however, is a r^ular recorded apprenticeship indenture reported. 

Among those firms having written or verbal agreements the majority require a 
five-year apprenticeship, though several bookbinders require only a four-year 
apprenticeship. In general the beginning wage is from $3 to |4 per week. Five 
establishments increase the wages of the apprentices every six months. One firm 
gives, at the end of the apprenticeship period, a bonus of $100 to each apprentice who 
has worked 200 consecutive weeks without unexcused absence except sickness. 

Because of the lack of definite apprenticeship system the replies to the question 

Do you find that tBose who are apprenticed have a better attitude toward their 
work than those who are not? " are not so illuminating as might be expected. Thirty- 
one establishments make no reply; 10 employers reply that apprentices have a better 
attitude toward their work; 8 state that apprentices do not have a better attitude, 
and I employer says that they sometimes have a better attitude. 

The lack of an organized system of apprenticeship is, to some extent at least, 
responsible for the floaters who go from shop to shop. A number of printer^ stated 
that this floating from shop to shop is one of the chief difficulties in training or keeping 
efficient help. This is especially true of apprentices or learners who, after working 
for one printer six months or a year, leave his employ to work for any other printer 
who will pay him more than he has been earning. Since an employer probably loses 
money on an apprentice the first year of the apprenticeship period, it is discouraging 
to him to have his apprentice leave under such conditions and work for another printer 
for a small increase in wages. The second printer has paid nothing for the training 
the boy received when he was a loss to the first employer, and he therefore gets all 
the benefit from the change. This does not mean that there are printers in Richmond 
who make a practice of encouraging apprentices to float from job to job, but that there 
is no agreement among the employers about employing such help. One printer made 
the statement that this difficulty is the result of there being no uniform apprentice 
wage and also because the printers have not acted as a unit in this matter. One solu- 
tion of the problem would seem to be an agreement [among printers on a scale of 
wages for apprentices and to abide by it whenever a boy comes from another printer. 

Besides the inconvenience and embarrassment given the employer, the other 
serious aspect of the case is the result to the boy himself. If he works for a number 
of printers while he is supposed to be learning his trade, he is compelled to receive 
instruction from several instead of one. His training is therefore broken up into 
installments, with the chance of not being made a well-rounded journeyman if he 
continues to the end. He is apt to become discouraged by the frequent changes, 
although he himself is responsible, decide that the printing industry is not for him, 
and enter some other line of employment. He must then begin anew in whatever he 
takes up, and the time spent in the printing trade is lost in so far as it applies to the 
trade he has selected to learn. 
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It IS the opinion of some printers that the lack of proper encouragement from the 
parents of the boys during the apprenticeship period is responsible sometimes for the 
boy not serving his time. Instead of encouraging him to finish his apprenticeship, 
alliiough he must of necessity work for a low wage while doing it, they allow him to 
stop and pick up a job that pays more at the start, but which never leads anywhere. 
Of course in all the discussion it is understood that some boys who enter the printing 
trades are lazy and shiftless and will not stick to any one job very long at a time. 
They even float from shop to shop without any increase in wages and would never 
serve an apprenticeship no matter how attractive it be made. 

The replies received to the foregoing five questions reveal several important facts: 
(1) The need of some systematic instruction other than what the apprentice can 
pick up on the job; (2) the fact that the duty of giving such instruction is generally 
intrusted to the foreman; and (3) that a true apprenticeship system practically does 
not exist in Kichmohd. There are few establishments which have more than a verbal 
understanding r^arding apprenticeship. As a consequence of this lack of a definite 
formal indenture boys entering the trades do not feel bound in any way to their em- 
ployers when a chance to leave and earn larger wages with another printer presents 
itself. This is one cause of the floating from shop to shop which is a cause of common 
complaint among master printers. The effect upon the boy himself is necessarily 
demoralizing, since he does not stay in one shop long enough to learn his trade. It 
may be noted further that ambitious boys might generally be held during the appren- 
ticeship period if a definite system of progressive training in various lines of work were 
provided for under an agreement. "Employers, as a rule, have not been very much 
interested in the apprenticeship question and most of them have been content to let 
the other fellow handle the problem, regardless of how unsatisfactorily it may have 
worked out. As has been noted, this policy has resulted in a scarcity of men quali- 
fied to fill the higher positions." In speaking of this scarcity of all-round skilled 
men, one Richmond employer says: 

The meaner inducements held out to our boys to "learn a trade," the almost utter 
lack of individual instruction given them in the shops by the journeymen or foremen 
(the reason for this is the common, brutally frank statement of many mechanics: "If 
I teach my boy, he'll get my job''), the lack of an apprentice system, of sensible, 
broad, and fair laws covering such contracts. Most indentured bovs under these con- 
ditions realize their mistake in less than the first year and "skip." The indentured 
apprentice seems to feel it to be a condition of slavery — ^un-American — and the result 
in every instance under my observation appears to be unsatisfactory. I do not know 
of an indentured printer's apprentice of my generation to have "come out" a finished 
workman. I know of a number of specialty men, make-up men, ad. men, and straight- 
matter men, all fairly efficient in tneir particular branch, but not a single all-round 
man, who could step into any branch of printing, take on his coat, and pitch in. 

SCHOOLING REQUIRED BEFORE ENTERING THE TRADE. 

Employers very generally report that they have difficulty in getting beginners who 
have a good elementary or grammar-school education, and specify this as the most 
common deficiency. Special mention is made of such elementary subjects as read- 
ing, writing, arithmetic, spelling, grammar, and punctuation. Two employers men- 
tion drawing and designing, and two — ^photographers — ^mention chemistry. The 
replies received would seem to indicate that the beginners who enter the printing 
trade in Bichmond leave school before completing seven years of school work or that 
the course of study offered in the first years of school is not of such a nature as to give 
adequate preparation for entrance to the printing trades. If the present seven-year 
course does not, in fact, give adequate preparation for the printing trades, that in 
itself might largely account for boys leaving school before completing the course. 

As -regards the advantage of school training beyond the seventh or final grade of the 
gmmnar scLocd, 35 out of 46 employers report that experience would seem to indicate 
that a complete high-school course is of advantage to the worker in the printing trades. 
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One employer qualifies bk aaswer by saying that it depends upon the cumculum of 
the high sdiool. ''IfitteacheswmesBentials— things that will never because to the 
boy in the shop — a high-school training would indicate no particular advantage." 
In explaining why they are <3i this opinion, <me employer obaerves that in considering 
the value of a high-echool course he also ** takes into account the fact that four years 
of tune is required to complete such a oouiee, " another that ** a boy graduated irom 
high school vrouid not be willing to stick until he learned. "^ 

AGE OF BBGDfNBBS. 

The aven^ age of beginners in the printing trades in Richmond, as indicated by 
replies from 37 firms, is 15^ years. Even asHuming that boys are going to enter the 
trade at this age, the avenge boy would have time to do one or possibly two years of 
high-Bchool work before Altering the shop. 

KIND OF SCHOOLS FAVORED FOB APFBBNTKSGk 

About one-half of the firms interviewed favor a night school and approximatdy 
one-third favor a part-time day school for apprentices. Nineteen firms think some 
kind of school should be provided for workers in sil occupations and a large number 
specify compositors, engraveis, proofreaders, and pressmen. As to the subjects that 
should be tai^ht in such schools, English easily he%ls the list, followed by arithmetic, 
reading, spelling, grammar, and punctuation. Other subjects specified are design, 
drawing, history of printing, chemistry, coIot harmony, physics, and color mixing.' 

Vilth regard to the numb^ of hours the apprentice i^ould attend a part-time 
school the answers vary from ,3 per week to 15, with more favoring 6 hours than any 
other arrangement.* 

EMFLOTBBS WILL CXMFBSAT^ IN BSTABUSHMBNT OF PABT-TOkfE SCHOOLS. 

Twepty-four employers state that they are willing to enter into an agreement to 
^nploy workers for a definite period of apprenticeship at a i^xed scale of wages, and to 
permit the attendance of apprentices at a part-time day school for a definite number 
of hours per week. The employers who do not agree to such an arrangement favor, in 
most cases, a night school. Of the occupations for which the employers are willing to 
enter into such an agreement, haiui composition leads, followed bypresswork, engrav- 

1 Of thd 45 establistunents replying to the question, " In what occupations, if any, is general school train- 
ing beyond the seventh grade of value in increasing el&ciency as workers?'' 19, repnsenting all the print- 
ing trades, state that such training is of value in all ooci^Mtlons. Of the replies specifying in what par- 
ticular occupations school training beyond the seventh grade is of value, 14 include compositor, 8 include 
proof reading, 2 engraving, 2 design, 1 finishing, and 1 photo^engraving. Five firms reply that general 
school training beyond the seventh grade is not of special value in any occupation. 

2 In reply to the question, "What kind of a school would most help workers in the various occupations 
during the appraiticeship periodf'' 25 employees state that a night school would be most de^Eabie; 11 
preter a part-time day school; 5 r^ly that either a part-time day school or a night school is needed; 1 firm 
answers "trade school'' and another "high school"; 9 express no i>referenoe. Of those employers who 
specify Individual occupations that schoob oould be provided lor to best advantage, 16 include oomposi- 
tilon, 6 prcsswork, Sengraving, 3 proof reading, and 1 linotype opecating; U make no reply. In giving ttiefr 
opinion as to what should be taught in sooh part-time day or nigiLt schot^ SO employers imflude EngUsh; 
17, arithmetic; 12, reading, writing, and spiling; 11, grammar; 7, design; 6, drawtog; 5, history of printing; 
S, higher mathematics; A, punctuati(»i; 3, chemistry; 3, color harmcmy; 2, physics; 2, machine operation; 
a, band ocanposition; 1, manipulative skill; 1, «^or mixing; 1, bindvy handwork; 1, proof reading, and 3, 
fenaral edncatton; 5 make no reply. 

< Twenty-one replies were received to the qaeation, "If apart4ime day school were estabUa&ed, in ymu 
opinion how many hours per week should an apprentice attend?" Three of the 21 employers favor 3 
hours per week; 2, 4 hours; 4, 5 hours; 5, 6 hours; 1, 8 hours; 4, 10 hours; 1, 12 hours; and 1, 15 hours. Twenty- 
nine employers make no reply. The lazge number making no reply is accounted fte to a considerable 
•stent by the Itet that the eo^ioyecs who prefer a night school naturally do not answer this questioa. 
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wRg, bookbiiidiDg, and dmgmng. Seven finna are willing to entet for all occupations. 
PracticaUy the same occupationa are (q>eGified as being t^oee for which such an agree- 
ment would be most valuable. 

EVENING-SCaaOOL OOUBSES FOR JOOBNETMEN. 

In specifying subjects which should be covered in evening-school courses for jour- 
neymen, drawing and design, history and chenustry of the trade, modem methods, 
and ink mixing are mentioned. The employers feel that the new features and ideas 
that are constantly being brought forward in the trades should be covered in evening 
lectures, demonstrations, and courses.^ 

HOURS, WAGES. AND OCCUPATIONS. 

In the tables following are presented statistics relative to regular hours of labor per 
day and week in the printing trades establishments; number of beginners employed 
aged 14 to 22 years; usual and preferred age of beginners; wages of beginners, and usual 
wages the second year; number reported as employed in the summer of 1914, classi- 
fied by sex and occupation; and range of wages paid workers, classified by sex, in 
reported occupations. 

The hours of labor vary from 46 to 54 per week with practically all establishments 
working a short Saturday of from 4 to 6 hours. The newspap^ plants work either 
45 or 48 hours, with no short Saturday. 

The minimum wage reported for males, exclusive of apprentices and flyboys, is 
$4, which is received by one employee who packs cards, letterheads, stationery, etc. 
Aside from this one instance, the minimum is $6, reported for press feeders; the 
maximum, $35, is reported for steel engraver and photo-engraving operator. For 
females, exclusive of apprentices, the minimum is $4.08, this wage being reported 
for cigarette-book makers, while the maximum wage, $17, is received by a proof 
reader. 

As is shown in Table 65, classifying workers by occupation, bookbinders, composi- 
tors, and press feeders constitute the largest occupational groups. Of the 384 females, 
224 are bookbinders, 54 press feeders, 14 hand and power stampers, 5 monotype 
operators, 5 proof readers, 1 is a linotype operator, 1 a ruler, and 80 are employed in 
miscellaneous occupations. It is thus seen that a majority of the girl help is em- 
ployed in bookbinding, and that practically all die stamping done in the city is 
performed by girls. 

1 Thirty-nine replies were received to the question, ** What do you believe a night school should teach 
to help the journeyman who wants to advance in his trade?'^ Following is a list o( the [subjects; suggested 
and the number of employers ^Mcifying each subject: English, 12 employers; design^ 9; drawing, 6; history 
of trade, 6; estimating and cost finding, 6; arithmetic, 5; color harmony, 4; chemistry of the trade, 4; lec- 
tures and demonstrations, 4; modem methods, 4; grammar, 3; higher mathematics, 3; punctuation, 2; 
reading, 2; writing, 2; q;ielling, 1; physics, 1; ink mbdng, 1. One employer who replies that " such a school 
should keep the journeyman abreast of the p r o gre ss of the time both at home and abroad,'' aptly expresses 
the sentiment of 6 employers who make replies along this link. 
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Tablb 61.— regular hours OF LABOR IN PRINTING TRADES ESTABLISHMENTS. 



Hoars per day. 


Employees work- 
ing specified 
number of hours 
per day. 


Hours per week. 


Emp]o3ree6 work- 
ing specified 
number of hours 
per week. 


Number. 


Per cent. 


Number. 


Per cent. 


7i and under 8 

8 and under 8} 

8} and under 9 

9 and under 9} 

9) and under 10 

Total 


24 

91 

435 

238 
438 


2L0 

7.4 
35.5 
19.4 
35.7 


45 


22 

546 

11 

90 

575 


1.8 

43.9 

.9 

7.2 
46.2 


48 


50 


51 


54 


Total....... 


11,244 


100.0 


1,244 


100.0. 



1 This is not the sum of the items because of the 40 establishments reporting number of employees all 
did not report on this particular question. The percentages are based on the number reported, 1,228. 

Table 62.— BEGINNERS REPORTED IN THE PRINTING TRADES ESTABLISHMENTS, BY 

AGE GROUPS. 



Age. 



14 and 15 years 

16 and 17 years 

1 8 to 22 years 

Total, 14 to 22 years 



Number. 



37 
71 
70 



178 



Table 68.— USUAL AND PREFERRED AGE OF BEGINNERS IN PRINTING TRADES 

ESTABLISHMENTS. 



Age. 



13 years 

14 years 

14 to 15 years. 

14 to 16 years. 

15 to 16 years. 
15 to 17 years. 
15 to 18 years. 

14 to 18 years, 

15 years 

16 years 

18 years 

16 to 18 years. 

Total. 



Number of em- 
ployers report- 
ing specified age 
at which begm- 



ners— 



Usually 
ent^. 



1 
2 



6 
2 



1 

1 

11 

12 



37 



Are pre- 
ferred. 



1 
2 
3 



2 
1 
1 



14 
2 
1 

27 
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Tabub d4.— WAOEB per week of BEGINNERS IN PRINTING TRADES ESTABLISH- 
MENTS AND USUAL WAGES SECOND YEAR. 





Number of establishments reporting 
specified wage. 




Wages per week. 


Printixu; 

establ^- 

raents. 


Book- 
binding 
establisl^- 

ments. 


Photo- 

and 
litho- 
graphing 
establish- 
ments. 


Plate 
engraving 
establlHh- 

ments. 


TotaL 


Beginner: 

S2.50 










1 


f3.00 


2 


1 




7 


f3.50 




3 


14.00. 


1 




1 


8 


14.50 




1 


$5.00 




1 




2 










Total 


16 


3 


2 


1 


22 






Second year: 

S3.50 










1 


14.00 ^.. 


2 


1 




4 


14.50 : 




4 


$5.00. 


1 


1 




4 


$5.50 




1 


16.00 










16.50 










1 


$7.00. : 










$7.50 












$8.00 






1 




1 












Total 


10 


3 


3 




16 









Table 65.— EMPLOYEES IN PRINTING TRADES ESTABLISHMENTS, BY SEX AND 

OCCUPATION, MAY AND JUNE, 1914. 



Occupation. 



Hand typographers 

Monotype operators 

Linotype operators 

Proof readers 

Make-up men 

Stonehands 

Web pressmen 

Cylinder pressmen 

Platen pressmen 

Pressmen's helpers 

Press feeders 

Stereotypers 

Photo-engravers (artist) 

Photo-eneravers (mechanic) 

Bookbinaers (hand) 

Bookbinders (machine) 

Rulers.... 

Paper cutters 

Limograph engravers ^ . 

Lithograph pressmen 

Lithograph designers , 

Lithograph transferrers 

Lithograph press feeders 

Lithograph flyboys 

Steel engravers 

Plate printers , 

Hand and power stampers 

Miscellaneous 

Apprentices 



Total. 



Estab- 
lish- 
ments 
reporting, 



37 

7 

9 

22 

11 

10 

5 

20 

27 

11 

28 

9 

2 

3 

15 

2 

9 

16 

3 

3 

2 

3 

2 

3 

4 

4 

4 

12 

24 



Employees in shops reporting. 



Males. 



147 

16 

51 

30 

19 

13 

8 

68 

46 

24 

100 

21 

10 

17 

57 

12 

17 

37 

9 

12 

3 

9 

15 

7 

7 

8 

1 

12 
84 

860 



Females. 



5 
1 
5 



54 



171 

53 

1 



14 
80 



384 



Total. 



147 

21 

52 

35 

19 

13 

8 

68 

46 

24 

154 

21 

10 

17 

228 

65 

18 

87 

9 

12 

3 

9 

15 

7 

7 

8 

15 

92 

84 

1,344 
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Table M.— RANGE OF WEEKLY WAGES IN PRINTINO TRADES E8TABLI8H1CENTS, BT 

OOCUFATION AND SEX, 1914. 





Number 

of shops 

repori* 


E iiq[>loy ees In shops 
reporting. 


Weekly wages. 


OocupatiDii. 


liales. 


Temales. 


Hales. 


Females. 




Low. 
est. 


High, 
est. 


Low- 
est 


Hi^. 
est. 




34 

7 

9 

21 

10 

9 

4 

30 

26 

10 

27 

8 

2 

2 

15 

2 

9 

16 

3 

3 

2 

3 

2 

5 

4 

4 

4 

11 

17 


137 

16 

51 

38 

19 

12 

7 

68 

45 

20 

99 

21 

• 10 

17 

57 

12 

17 

37 

9 

12 

3 

9 

15 

7 

7 

8 

1 

9 

82 




812L50 

19.00 

12.50 

18.00 

17.00 

17.00 

l&OO 

ILOO 

9.00 

8.00 

8.00 

9.00 

18.00 

18.00 

10.00 

12.00 

15.00 

10.00 

26.00 

15.00 

28.00 

22.00 

7.14 

4.00 

16.00 

12.00 

10.00 

4.00 

2.60 


332.00 
20.75 
27.00 
30.00 
27.00 
27.00 
27.00 
22.50 
25.00 
22.00 
16.00 
2L0O 
30.00 
35.00 
25.00 
2L00 
2L00 
20.00 
30.00 
25.00 
30.00 
30.00 
10.00 
5.10 
86.00 
27.00 
10.00 
22.00 
12.00 






MonotjHPO operators 


5 
1 
6 


$8.16 
ILOO 

laoo 


S16.00 


Linotype operators 


11.00 


Froof readers 


17.00 


iff^trA-iip men. 




Stov^ehai^dff^. r r , - . , 








Web pressiiMHL 








Oyliiifler rresffinenx 








Pifttflii prefNiinen 








PressiBeii's heipen 








Press feeders.. r. 


64 


6.00 


12.00 


Steveoty pwB. ...........................a... 












Photo-entTaTem i mwAianic) 








Bookbinders (hand) 


171 
63 

1 






Bookbinders imaflhine) 


U.00 
7.00 


14.00 


Rulers 


7.00 


Paper cutters 




LitnocrBDti enjEraTef 








Lithosraidi Dceesmen 








I/ithosrami desleneni 








Lithoerairifci transferrers 








Llthoeranh Dress feeders 








LithoeraiA n^boTS 








Steel enjTaven ^ 








Plate printers 








Hand and power stampers. 


14 

78 


6.50 
4.08 


10.00 


ifi<toe]laneouff. ........* t ., r t , , 


12.00 


Apprentioes ••■... ....T.....Tr-.- t ■. 












Total 




815 


382 























1 This wage is paid to apprentices. 



ANALYSIS OF OCCUPATIONS IN DETAIL. 

HAND- COBfPOSrnON. 

ProceneB. — Compositioii is the art of assembling type for the purpose of malrinjr 
printed reproductions of the characters so assembled. The woriE of the hand com- 
positor falls into three distinct lines — straight composition, tabular matter, and dii^lay 
work . By straight composition is meant such work as book and pamphlet compontkoi 
or newspaper reading matter. Tabular and rule and figure matter consists of sucii 
work as railroad time-tables, tabulations, price lists, etc. Display or job compooition 
embraces such work as cazds, labels, letterheads, title-pages, posters, and all work in 
which the element of display enters. 

It is obvious that the stndght-matter compositor has to concern himself chiefly 
with the coirect setting ci the t3rx>e, the proper spacing, and length of line. Tbe 
tabular-matter compositor, although he has a more <x less definite copy form to follow, 
must exercise considerable mechanical skill and ingenuity in spacing, and cutting 
and fitting rules, etc. The elements of proportion and design also enter somewhat into 
his work. Display or job compositi<m requires a knowledge of the principles of design, 
especially with reference to balance, proportion, shape and tone harmony, arrange- 
ment of lines and masses for the filling of space, etc. A knowledge of color harmiaiy 
is also necessary. On the mechanical side, the job composittw must also possess con- 
siderable skill in accurate ^>acing and correct alignment, etc., in order diat the 
execution <A his work shall accurately follow the design. 
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The compofltng or settiiig of type is done m follows: Tlie compositor selects the 
desired type one «t a time from a case and places it in a small frame or container called 
a '^composing stick" niiich he holds in his left hand. One side of this ''stick" is 
slidably mounted so that it can be adjusted to the length of the line of type to foe set 
up. If straight or tabular matter is being set, line aftw line is thus set up until the 
stick is full, vhoi it is carefully removed from the stick and placed in a shallow tiay 
or frame with upright sides called a galley. Display matter is generally set up in 
the stick, though for some very laige work it may be set in the galley or even on an 
imposing stone. The display compositor also generally ''makes up" his own forms. 

Product or spedaUia. — ^The product of the hand compositor includes bodies of t3rpe 
composed or assembled for reinroduction but not necessarily made up into the final 
forms. 

Importance of the trade, — ^AccorcUng to the returns on the survey schedules, which 
are practically complete for the trade, there are in Richmond 147 hand compositors, 
all males. 

CondUums of employment, — ^The hand compositor's woric does not involve any 
peculiar physical or nervous strain. All of the wc^ stimulates the interest, the 
finer grades especially. No ])eculiar occupational diseases were rejwrted in Rich- 
mond, although dust from type metal may cause lead poisoning. While tubercu* 
losis is known to be common among printers, no Richmond figures are available. 

Economic condUione. — ^The seasonal fluctuation in demand for workers is approxi- 
mately 13 per cent. Owing to the many kinds of printing done, the busy and slack 
seasons vary throughout the trade, but in general the period from September to June 
is considered the busy season and July and August the slack season. Regular hours 
of labor per day and week vary. In newspaper offices hours are from 7^ to 8 per day, 
45 to 48 per week; in other plants from 8 to 10 hours per day, 46 to 54 per week; practi- 
cally all establishments, except newspapers, work a short Saturday of from 4 to 6 
hours. 

A compositor's apprentice receives from |3 to $4 per week during his first year of 
apprenticeship, $4 to $5 per week in the second year. No regular scale of wages is 
maintained for the third, fourth, and fifth years, the wage being dependent on indi- 
vidual proficiency. Journeymen receive from $12 to $32 per week, the union scale 
being 33| cents per hour or $16 per week. The trade is about 80 per cent organized. 

Age ofm4mmum productivity. — ^Boys enter the trade between the ages of 15 and 16 
and serve an apprenticeship of about five years. The period of maximum produc- 
tivity is between the ages of 21 and 50. 

Demand for labor. — The demand for labor is increasing. The supply of highly 
skilled workers is inadequate, that of medium grade labor is ample. Workers are 
recruited from boys in the grammar grades and transient journeymen. 

Educational and technical requirements. — ^The compoeitor should have a good gen- 
eral elementary education, especially in English, with emphasis on punctuation 
and spelling. A very considerable amount of trade and technical knowledge is nec- 
essary. The compositor should be familiar with the principles of design, color har- 
mony, and lettering; the composition of forms for letterheads, business cards, covers, 
title-pages, and other display matter, and have some knowledge of proofing and 
impobition. The manipulative skill required in picking up and handling type 
rapidly and accurately is very considerable. Accuracy is of first importance to the 
compositor, while initiative, a quick memory, and artistic sense are very necessary. 

What the industry gives.— The period of apprenticeship is five years. Wages are 
generally increased every six months, and in some cases a bonus is given at the ter- 
mination of the apprenticeship. This five-year apprenticeship should give the boy 
the necessary facility in handling type and in composition; sufficient trade knowl- 
edge to make him a profitable producer, but not enough for the greatest iKMsible 
efficiency. 
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Ab there is no provision made in the shop for syBtematic instruction of either ap» 
prentices or journeymen the extent to which the trade can be learned in the shop ia 
limited, and is becoming more limited each year, owing not so much to the fact that 
less information is available or that specialization has narrowed opp<»tunity, as to 
the fact that more and more is demanded of the compositor if he is to meet succesa- 
fully the modem requirements as to artistic and harmonious composition. That 
this demand has not been fully met is evidenced by the rising influence on the 
trade of the commercial artist and designer. The line of promotion is from journey- 
man to foreman. 

Deficiencies of workmen. — ^The common deficiency of compositon is lack of sufii- 
cient knowledge of English, punctuation, and spelling, and especially of the princi- 
ples of design and color harmony. 

What the school ought to give. — ^Before entmng the shop the boy should have received 
a complete elementary school education and prevocational courses, with emphasis 
on English, spelling, and punctuation. Apprentices and journeymen should receive 
specialized courses dealing with the principles of design, color harmony, lettering; 
composition of forms for letterheads, business cards, title-pages; i. e., fundamental 
principles of typography, including the history of the trade; modem methods and 
trade news. 

UNOTTPE GOMPOSmON^ 

Processes. — ^The linotype method of compositioD differs from that of the monotype 
in that a solid line of composed and justified type is cast in one piece (slug) by one 
machine, instead of casting individual type through the agency of two machines, aa 
is the monotype method. 

The linotype operator works at a keyboard something like that of a typewiiter. 
Above and at the back is located a magazine which holds hundreds of fiat brass plates 
called matrices, having inserted in one edge a female letter or character. The de- 
pression of a key on the keyboard causes a matrix to be released. Whereupon it is 
conveyed to a suitable holder. When sufiicient matrices are assembled to form the 
desired line of type the line of matrices is automatically trausferred to a mold, of 
which it forms the face. The line of type is cast in this mold in one piece or slug, 
which is automatically conveyed to its proper place in the galley, and the matrices 
after being used are automatically returned to their proper location in the magazine. 

While linotype work may be divided into three distinct occupations — operator, 
machinist-operator, and machinist — the general demand is for machinist-operatots, 
men who can opeiate and at the same time keep the machine in good running order. 

Product or specialties. — Galleys of composed and justified type, each line of which 
is in one piece, constitutes the product of the linotype operator. 

Importance of the trade. — ^According to the returns on the survey schedules, which 
are practically complete for the trade, there are 52 linotype operators in Richmond. 

Conditions of employment. — ^The close and long-continued application to his work 
required of the operator, induces nervous strain. All of the work tends to stimulate 
the intelligence, provided there is sufficient variety. No peculiar occupational dis- 
eases were reported in Richmond, although fumes from the pot of melted type metal 
may be injurious. No figures were available to show the extent of tuberculosis among 
printers. 

Economic conditions. — ^The economic conditions governing linotype composition 
are practically the same as for hand composition (see p. 107), except aa to the wages 
received. Journeymen receive from $12.50 to $27 per week. The union scale is 41f 
cents per hour, or $20 per week. 

1 This <mtline is based cm the assumption that the Unotype operator has also bee^ 
sition. 
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Age of maximum productivity. — Boys enter the trade between the ages of 15 and 16, 
and serve an apprenticeship of five years. The period of maximum productivity is 
between the ages of 21 and 50. 

Demand for labor. — ^The demand for labor is increasing. High-grade workmen are 
difficult to obtain, but the supply of medium-grade workmen is ample. Workers are 
recruited from among the apprentices and journeymen hand compositors. 

Educational and technical reguirejnents. — ^The linotype operator should have a good 
general elementary education, especially in English, with emphaafs on punctuation 
and spelling. Linotype composition consists of straight matter and tabular work, and 
therefore does not require the very considerable amount of technical knowledge 
necessary to a display-matter compositor. The operator should know how to care for 
and repair his machine. Accuracy is of first importance to the linotype operator, as 
well as dexterity and a quick memory. 

What the industry gives. — ^The period of apprenticeship is five years. Wages are 
generally increased every six months. This five-year apprenticeship, which in- 
cludes training in hand composition, should give the boy the necessary facility in 
operating the linotype machine, and sufficient trade knowledge to make him a profit- 
able, if not a most efficient, producer. There is no provision made in the shop for 
systematic instruction of either apprentices or journeymen. The line of promotion 
is journeyman to foreman. 

Deficiencies of workers. — ^The common deficiencies of linotype operators are lack of 
sufficient knowledge of English, punctuation, and spelling, and lack of rapid and 
efficient manipulative skill. 

What the school ought to give. — Before entering the shop the boy should have received 
a complete elementary nschool education and prevocatLonal courses, with emphasis on 
English, punctuation, and spelling. Apprentices and journeymen should receive 
specialized courses dealing with the fundamental principles of typography, including 
history of the trade, modem methods, and trade news. 

MONOTYPE GOMPOSmON-i 

Processes. — Machine composition by the monotype method is done with the aid of 
two machines, a composing machine and a type-casting machine. The composing 
machine has a keyboard very similar to that of a typewriter, except that there are 
many more keys. In fact the general appearance of the composing machine is not 
unlike that of a large typewriter mounted on a pedestal. On the back of the 
machine are two spools, from one of which a paper ribbon is automatically un- 
wbund, passed above a row of punches, and rewound on the other spool. The manipu- 
lation of the keys causes the punches to perforate the ribbon as it passes above them, 
giving it a very similar appearance to that of the music roll used in a self-playing 
piano. When the roll is full it is taken off the machine and sent to the monotype 
caster. 

The monotype caster operates a nlachine which automatically casts and sets type. 
The spool of paper ribbon is placed in position on the casting machine, and as it un- 
winds compressed air is forced through the perforations, each of which corresponds 
to the letter or typographical symbol of the "copy." This jet of air sets in motion 
the machinery which places the proper type matrix, or mold, in position, and com- 
pletes the work of casting the type and placing it in position in the galley. The 
operation of the machine is entirely automatic, except for the occasional replenish- 
ing of the type metal in the melting pot and the taking away of the full galleys of 
type. The machine automatically stops if any mistake or accident occurs. The 

1 Th& outline is based on the assumption that the monotype operate has also been trained in hand com- 
position. 
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diief dutiee of the castor mfta, or monotjrpe madiiiuBt m he u oowuig to be called^ 
»re to aet the Biechine lor work to be done and to keep it ia nmniag aider. Atleaat 
one skilled man is required to take charge of the caater machiaea^ although boys are 
iiaaally employed if aasiatanta are needed. 

Product or specialties, — Meootype coanpoflitioa ooaaiati of atraight matter and tabniar 
work, and its pioduct is g^alleys of composed and justified type. 

Importance of the trade. — ^Acooiding to the returns on the survey schedules, which 
are practically comi^ete for the trade, tiieie are 21 monotype operatoBS in Bichmond. 

Conditiant of employment, — ^The close and long-<3ontinued ^plication to his work 
required of the monotype operator induces nervous strain. -All of the work tends to 
stimulate the intellig«&oe, provided theie is sufficient variety in copy. No occupa- 
tional diseases were reported in Richmond, although the lead dust necesaarily means 
danger of lead poisoning. No figures were available to show the extent <d tuber- 
culosis among monotype opaiitcMs. 

Economic condUione. — ^The economic conditions governing monotype compositioa 
are practically the same as for hand composition(see p. 107), except as to wi^es leoeived. 
Both males and females are engaged in monotype opsratiiig. Journeymen receive 
from $19 to $26.75 per week; wommi from $8.16 to $16 per week. The union scale is 
41} cents per hour, or $20 per week. 

Age of maximum productivity, — ^Boya enter the trade between the ages of 15 and 16 
and serve an apprenticeship of five yeaie. The period of maTimum productivity 
18 between the ages of 21 and 50. 

Demand for labor, — ^The demand for well-equipped ddUed workers ia increasing. 
Hie supply of high-grade labor is insufficient, while that of medium-grade labor is 
amj^e. Workws are recruitod from hand-composition apprentices and journeymen. 

Eda4Xxtional and teckvioal refuirementa. — ^The monotype operator should have a good 
general elementary education, eq^ecially in Englieii, with emphasis cm tq^eUlng and 
punctuation. Monotyx)e compositi(m consists of straight matter and tabular work 
and therefore does not require the very considerable amount of technical knowledge 
necessary to a display compositor. The operator diduld know how to care for and 
repair the machines. Accuracy is of prime importance to the monotype operator, as 
w^ as dexterity and a quick memory. 

What the industry gives.— The period of a{^rentLceship is five years. Wages are 
generally increased every six months. This five-year apprenticeship, which includes 
training in hand composition, should give the boy the necessary facility in operating 
the composing machine; sufficient trade knowledge to make him a profitable pro- 
ducer, but not enough for the greatest efficiency. There is no provision made in the 
shop for systematic instruction of either apprentices or joiuneymen. The Une of 
promotion is journeyman to foreman. 

Deficiencies of workers. — ^The common deficiencies of monotype operators are lack of 
sufficient knowledge of English, spelling, and punctuation, and lack of rapid and effi- 
cient manipulative skill. 

What the school ought to give, — Before enteriDg t^e shop the boy should have re- 
ceived a complete elementary-school education and prevocational courses, with 
emphasis on English , punctuation, and iq>elliiig. Apprentices and journeymen should 
receive fipecialized courses dealing with the fundamental princi^es of typography, 
including history of the trade, modem methods, and trade news. 

STBBBOfYnNO. 

Froce$9SS. — Stweotyping is the process of making metal plates, reproducing in fac« 
simile the surface of engravings or type set up as for direct printing. The stereotype 
plate is made In the following manner: The hxm of type which is to be lepiodoeed 
is imposed in an ordinary chase in the same manner as for direct printing except tiiat 
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iron bearais, type hi^, are placed all aioand thie type matter before the form is 
locked up. The material lor the matiix, by the papier-mftch^ process, is formed by 
q>readii]g paste cm a sheet ol laoderatdy thick luudxed paper and covering it with 
successive sheets of tissue paper, each carefully pasted and rolled down smooth. 
This prepared sheet is saturated with water, laid on the form, tissue side next to the 
type, and jthen is thoroughly beaten into the form with a stiff brush. By another 
method, used especially in newspaper offices, the material is forced into the form by 
meaiiB of a pow«r roUer eKerthig great pressure. After being bei^ea in, the form and 
sheet, covered with a blanket, are conveyed to a drying press or steam table to be 
'^ cooked,'' which consists of applying heavy pressure while at the same time sub- 
jecting tiliem to considerable heat. The matiix thus becomes dry and hard very 
quickly. It is then taken from the dryiqg press, removed from the form, its edges 
trimmed, and then placed face up on the bottom of a castii^ box, where it is held 
firmly in position while the lid is fastened down. Molten metal is then poured in at 
one end of the casting box, after which the plate thus formed is removed, trimmed, 
and eent to the pressroom. 

Product w ^pedalHes. — Metal plates reproducing in facsimile the surface of ei^grav* 
ingB or type and called stereotype plates are the product of the stereotyper. 

Importance of the trade. — ^According to the returns on the survey schedules, whidi 
are practically complete for the trade, there are 21 stereotypers in Kichmond. 

Cpnditums of employment. — ^The stereotyper is compelled to work in a very hi^ 
temperature, especially in the summer. The work also involves considerable heavy 
lifting. Tlie m(dten metal gives off fumes that are injurious to the health, and there 
is also liability of being burned by the hot metid. The knowledge that the good 
appearance of the finished print depends laigely upon his skill and ability naturaUy 
trads to stimulate the interest of the stereotyper. 

Economic conditions. — ^There is very little seasonal fluctuation in the demand for 
workers. The busy and slack seasons and hours of labor sae practically the same as 
to compositors. No information is available as to the wages paid during the s^pren- 
ticeship. Journeymen are reported as recwving from f9 to |21 per week. The union 
scale is 35.42 cents per hour, <x $17 per week. 

Af€ af maximum produeUviiif. — ^Boys ent&t the tiade b^ween the ages of 16 and 18 
and serve an apprenticedbip of five years. The period of mftTinium productivity is 
between the ages of 21 and 50. 

Demand /(XT labor. — ^The supply of labor is sufficient to meet the present demand. 
Hig^-^Tade labor is always in demand. Warkeis aie recruited from among boys m 
the grammar schools and from casual labor. 

EducaUonal and tetAmcai requirements. — The stereotyper should have a good elemen- 
tary-echool education. Very Uttle technical knowledge is required. The trade 
knowledge consists of the necessary information in regard to the pr^>aration (d mats, 
how to *^beat in'' in forming matrices, the proper length of time to ^'cook,'' proper 
tempemture of type metal for casting, how to prepare matiix and casting box for 
casting, and how to correct errors in stereotype plate. A very considerable amount 
4^ manipulative skill in handling the brush in '^ beating in," and .in handling and 
pouring hot metal, is necessary. The essential qualities are accuracy, strength, 
patience, and endurance. 

What the industry gives, — The term of apprenticeship is five yeam. Under ^vorable 
ocHtditiens {»acticsdly all of the necessary trade knowledge may be acquired in the 
shop, as well as the required manipulative skill. However, there is no proviaion 
made for the systematic instruction of dither apprentices or journeymen. There is 
Uttie opportunity for promotion, except in the large shops and newspaper officos 
where the promotion is to foreman. 

D^udenoiei ^ wo/rhmem, — ^The most commcm deficiency of stereotjrpeis is lack of 
sufficient trade knowledge. 
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What the induMtry gives. — There Ib bo available d^uiite mfonAation as to the appren- 
taceship, but wages are advanced according to individual prafideiicy. Sufficient 
trade and technical knowledge may be gained in the shop to make the woxker a 
IHXxfitable prodocer, but not enough for the greatest efficiency. The necessary dez* 
terity in handling bodies of type rapidly and accmately can be gained in the slu^. 
No provision is made in the shop for the systematic instruction either of apprentices 
or journeymen, and in fact tiie ^raater part of liie required trade knowledge could 
be learned to good advantage outside of ^e shop. So far as Bichmond shops are con- 
cerned there is practically no opportunity for promotion, except by changing occu- 
pations. 

Defidendes of worhmen, — ^The common deficiency is lack of general and trade 
knowledge. 

What the school ought to give, — ^Before entering the shop the boy should have recttved 
a grammar-school education and prevocational courses until the eixteoith year. 
Journeymen as well as those learning the trade should take si>eda]ized courses deal- 
ing wi^ in4>ofiition, and the theory and history of the trade. On the manipulative 
side dexterity in handling bodies of type rapidly and accurately is very necessary. 
Strength, accuracy, and initiative are among the essential qualities. 



Before desmbing in some detail the occupations in the pressroom, it may be of 
advantage to give a brief description of the methods of printing and of the presses or 
machines employed in these methods. 

There are three methods employed in printing, each one separate and distinct 
from the others. They are: 

1. The relief method, consisting chiefly oi typography, but including printing 
from wood blocks, halftones, and etchings, which are carved or engraved in relief. 

2. The intaglio method, or printing from plates that have been etched or engraved, 
the etched part being filled with ink and printed oo some medium by pressure. This 
includes steel and copperplate engraving, photo-engraving, etc. 

3. The Uthc^aphic method, consisting principally of lithography, or printing 
&om stone or fr<»n zioc or aluminum plates, 

Hegardless of the method used the end is accomplished by traDsf erring, by contact 
and by pressure, the ink or color from the form or design to the medium to be |Hinted. 
The presses employed are somewhat similar, although differing in some minor poiuita. 

The first printing press was the ''wooden-screw'' press, in which the pressure was 
applied, after the form had been inked and the paper put on, by lowering the screw. 
After each impression the screw was raised and the printed sheet taken out. This 
was the form of press used by Gutenberg. The first improvement in this machine 
was made in 1620, when a device was installed for rolling back and forth the bed on 
which was fastened the type, thus obviating the necessity for lifting the bed out by 
hand. Various oth» improvements were made from time to time until there are 
now in use machines for all classes of work from job work to the printing oi news- 
papers. These presses fall under two general heads, platen and <:ylinder. In the 
platen press the form and the platen, or impression surface, are both flat, the impres- 
sion being made by bringing both surfaces together under pressure. This machine 
is used mostly for small work, such as printing cards, handbiUs, labels, etc. 

The cylinder presses are of two general classes — (1) -those in which the bed carrying 
the form is flat and passes back and forth beneath a revolving cylinder or impression 
surface; and (2) those where the paper is fed between two cylinders revolving in 
opposite directions, one carrying the form and the other forming the impression sur- 
tsice. The learner is the press in more general use, while the latter is used for news- 
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paper and book woik wiiere bige editioiiB are printed. Very fewhaad-power prBflBes 
are in operation now, escept in country offioes and in flmaU home plants. The 
method of driving direct from a motor is becoming more popular all the time, be- 
cause ol the ease of stsrting and stopping the pieeses and the convenience of having 
each piesB separate from all others by having individual motors. 

In the preflsroom the different occupations are presBinen, press feeders, and i»es»- 
men's heipers. Some i^ants have no helpers, in whidi case the work is done either 
by the paessmsn or the feeder, or both« 



Proeuses.— The operations that generally fall to the pressman are as follows: To 
make ready forms, to mix inks, to keep color uniform, to avoid imperfect sheets, to 
register forms, to emboss, and to take care of presses and rollers. 

Probably the most imi)ortant duty of the pressman is to make ready the forms. By 
tiiis is meant the adjustment of the form on the bed of the press to make the impres- 
sion clear and even. When the first impression is pulled it may be too weak or 
too strong in spots, and the pressman regulates this in one or more of three general 
ways — (1) by applying more pressure, (2) underlaying, and (3) overlaying. If the 
general tone of the impression is weak, it may be regulated by applying more pres- 
sure, but care must be taken not to injure the paper. If this does not suffice, either 
underlaying or overlaying must be resorted to. By underlaying is meant the raising 
of the form at the point where the impression is weak, and by overlaying is meant 
the adding to or building up on the tympan the weak spot and removing from the 
cylinder some of the paper where the impression is strongest. This is especially 
difficult on halftone woik, where the impression from the halftone is flat and lifeless. 
One of the tests of a good pressman is his ability to make ready halftone work. 

Another very important part of a pressman's duty is his ability to keep the colors 

un^orm. He must not only be able to regulate the amoimt of ink to be used but to 

detect the slightest change in color that may occur. This is especially difficult and 

important when matching colors on woric which may have been printed for some 

time. 
A pioo s mo n must detect instantly any imperfections in the feheets as they come 

from the press. Sometimes the fonns get dirty and clogged up and the impression is 
not clear, or particles of foreign matter may get on the tympan or plate and cause a 
blur, ^latever the cause, it must be quickly detected and remedied. The ixese- 
man must be able to mix inks and match colors, and he should therefore develop, if 
possible, a sense of color harmony. The pressman must see that the forms register 
and that the margins are correct. This is especially important in bookwork, where a 
very unpleasing effect is caused by lack <rf uniformity in the maigins. This is rem- 
edied by adjusting the form until it registers correctly. 

The care of the press is of prime importance. If it is not properly oiled and 
cleaned and watched for any sign of mechanical dieorder it will finally become unfit 
for good work, so that no matter how carefully the pressman makes ready, mixes 
the inks, or feeds the press the best results can not be obtained. 

Tlie chief difference between the work done by the pressman on the platen and 
flat-bed cylinder machine and that done on the web or newspaper press is in the make- 
ready, due to the difference in the foims. The form on the web press is cast in one 
piece to fit the cylinder that holds it, and the impression is regulated altogether by 
underlaying. Since newspapers must be printed in a very tibiOTt time, the question 
of rapidity of production is important. Hence web pressmen are required who can 
produce the work in the limited time allowed. There is generally a presunan in 
charge in a newspaper plant who has general oversight of the machine and work. 
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Product or specialties. — ^The product or Bpecialty of the pressman is the productioii 
of printed matter from type forms in one or more colors. These forms may be made 
of tyi)e, or may be electrotyped or stereotyped. 

Importance of the trade, — According to the information obtained on the schedules, 
there are 68 cylinder pressmen in Richmond. This does not include, however, the 
platen pressmen, who number about 45. 

Conditions of employment. — The most serious strain the pressman is subjected to is 
that caused to the eyes by making ready difficult forms. Constant scrutiny of the 
printed sheets as they come from the press in order to detect any imperfections 
sometimes causes an eyestrain, and the noise and vibration of the press affect some 
men. Some pressmen suffer because of the lack of ventilation in a pressroom that 
must be closed at times to avoid drafts and dampness and to make the ink flow 
properly. 

Most all work of the pressman is of a nature to stimulate interest, and this is espe- 
cially true of color work, high-grade advertising, and catalogue work. There is 
nothing to restrict the mental development, even if work lacking variety does not 
stimulate. It is a debatable question whether or not the inks are injurious, some 
pressmen holding to the view that they are and others that they are not. 

Economic conditions. — ^The b^;inning wage of a pressman's apprentice is generally 
from $3 to |4 per week, with an increase of 50 cents per week each six months. This 
scale is not uniform in all the shops, for there is no understanding among the printers 
regarding the employment of apprentices or the wages paid. The minimum wage 
for a pressman reported on the schedules is $11 per week and the maximum $22.50. 
The union scale is $14 per week. 

The hours of labor per week are from 45 to 48 in newspaper plants and from 46 to 
54 in all other establishments. Hours per day vary from 7} to 8 in newspaper plants 
and from 8 to 10 in all other shops. FracticaUy all establishments, except news- 
papers, work a short Saturday of from 4 to 6 hours. The busy season is generally from 
September 11 to June 1 and the dull season during the summer months. The fluctua- 
tion in employment during 1913 was about 13 per cent, an approximation secured 
from the maximum and minimTim number of employees during that year. 

Age of maximum productivity. — ^Boys generally enter the printing trade between the 
ages of 15 and 16, and the time required to learn the trade varies from four to five 
years, being generally five. The age period of maximum productivity is so de- 
pendent upon .the worker that no definite conclusion can be drawn. It is the opinion 
of a number of printers, however, that this period is between the ages of 21 and 50. 

Demand for labor. — ^The supply of skilled, efficient pressmen is somewhat Hmited, 
but there seems to be an abundance of pressmen of the ordinary type. One reason 
for the shortage of skilled pressmen is the lack of a definite apprenticeship system. 
The demand for them seems to be increasing. 

Ediuxitiondl and technical requirements. — A pressman should have a good general 
education, at least through the grammar grades, with emphasis on colors, free-hand 
drawing, and English. He needs to know the chemistry of inks, color harmony, 
different methods of make-ready, proper speeds of press for different classes of work, 
adjustment of ink flow, and how to detect and remedy imperfect sheets. He should 
also know something of the processes of lithography, engraving, stereotyping, and 
electrotyping, and of all the modem methods used in an up-to-date pressroom. He 
must be able to detect any changes of color in the impression and to correct same. 
Because of the very nature of some of the work a pressman must be accurate, quick, 
patient, and possess some initiative. 

What the industry gives.— There is no r^ular period of apprenticeship in most of 
the print shops in Richmond, but the majority of those reporting gave it as from four 
to five years. Practically none of the shops give systematic instruction to the appren*- 
tice or journeyman, and only a little technical knowledge can be acquired without 
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some instructioiiB. The manipulative skill required to run the press and the trade 
knowledge necessary for turning out the work can be learned in the shop. It is very 
difficult, however, for a boy to learn ink mixing, color harmony, and the kindred 
subjects there. 

The line of promotion is generally from an apprentice boy to a pressman; from a 
press feeder, who is given a chance to learn the work of the pressman, to a pressman. 
From a pressman the only line of promotion is to a foremanship. 

Deficiencies of worhnien. — ^The most common deficiencies of the pressman are his 
inability properly to make ready all forms of work and his limited knowledge of 
anything pertaining to printing outside of his own shop. Another deficiency quite 
common is the pressman's lack of knowledge of the mechanism of the press, being 
therefore unable to make simple repairs and adjustments when anything goes wrong. 

What the schools ought to give. — ^The schools should give a boy a good general edu- 
cation supplemented by a prevocational course to determine his aptitude for 
printing. After a boy has entered the shop and decided to become a pressman he 
should be given an opportunity in a day or night school to study the technical features 
of his work that can not be learned in the shop, such as the theory and history of 
the trade, mechanism of printing presses, chemistry of inks, color harmonizing, eiec- 
trotyping, stereotyping, engraving, and lithography. This work i^ould be carried on 
in connection wiUi courses in English and arithmetic as applied to the printing trade. 
This course of work is applicable to day or night classes and to apprentices or journey- 
men. 

^ Preos Feeder. 

Processes. — A press feeder is primarily one who feeds paper to the' presses, but he 
also has some other duties to perform. They are (1) to make general wash up of press 
and rollers; (2) spot up sheet; (3) help make ready; (4) oil press and (5) assist press- 
man whenever needed. 

Platen feeder. — The chief difference between the platen-preas feeder and the feeder 
on a cylinder press is that since on a platen press only small work, such as cards, labels, 
etc., is done, and the press does not deliver, the feeder must feed with one hand and 
remove the printed work with the other. He places a stock of paper by his right 
hand, feeds a sheet at a time with that hand, and after the impression has been made 
he removes the finished product with his left hand. He must therefore be always on 
the alert in order to feed the machine, remove printed product, and watch for any 
imperfections in the impression. 

Cylinder feeder. — ^The cylinder press feeder stands on the side of the press and feeds 
the sheets of paper, one at a time, to the press. The bed, with a reciprocating motion, 
moves under the cylinder which forms the impression surface and the impression is 
made. The sheet is then delivered automatically at one end of the press. The 
sheets are generally lazge and hard to handle, and the feeder must acquire the knack 
of placing the paper, without wrinkles, against the guides in order that it may be 
fed straight into the press. Otherwise the sheet will go through the press wrinkled 
or get on to ink rollers and be ruined. The feeder is also expected to watch for any 
defect in the impression or in the operation of the press and report same to the pressman. 

The feeder helps the pressman hang the make-ready, regulate the impression, care 
for the machine, and make a general wash up of the press and ink rollers. The forms 
are washed with a solution of lye and water or gasoline and the rollers cleaned with 
gasoline or oil, or any of the modem noncombustible wash-up fluids. 

On some of the latest presses, both cylinder and platen, self-feeding devices for 
feeding the sheets into the machines are in use, and these of course obviate the neces- 
sity of having a feeder for each press. A man is required, however, to furnish the 
paper to the machine. One man can thus handle several machines. 
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Afl fltated ftbove, there are no pien feeden in the newsfMperofficeB unng web prasBes. 
The paper is fed from a loU of paper, u printed on both sides as it goes thioa^ the 
IwesBy and comes out in the loiin of a newqiaper, counted, folded, and ready for de- 
livery, at the rate of 60,000 12-page papen an hour, and even faster than that on some 
of the laiger pieoMs. 

In some eetablishments where the feeder is kqpt busy all the time feeding the press 
a pressman's helper does such woric as assisting the pressman, washing up, oiling the 
machine, etc. He helps hang the make-ready, cares for the p re ss es , and helps when- 
ever needed on any kind of wv^ incident to the presHocMB, except that of feeding the 
machines. 

Importanoe of the trade, — According to the information obtained on the scfaedales 
there are 154 press feeders in Bichmond — ^100 males and 64 females. 

CandUiont of emphymetU. — Some press feedera are affected by the purely mechan- 
ical movement required and by the noise and vibration of the press. Others suffer 
fsom long-continued standing at the press. Where much bronzing is done the press 
feeder may be seriously affected. Oonfinoaent and lack of ventilation may also tend 
to debilitate the feeder. A press feeder's woric is not especially stimulating, unless 
it is color work or there is variety in the class of work he does. 

Economic eondUioM, — ^The maTJmum wage per week reported on the schedules for 
males is $16, for females $12. The minimum wage for males is $6 and for females $5. 
The press feeden are not oiganiaed at present. They were affiliated with the press- 
men, but withdrew to form an organization of their own. This organization has since 
been disbanded. The feeders work from 48 to 54 hours per week, 8 to IQ, per day, and 
practically all work a short Saturday of from 4 to 6 hours. The busy season for feedera 
is generally from September to June and the dull season in the summer months. The 
fluctuation in employment is about 13 per cent. 

Age of maximum productivity. — ^Boys and girls generally take up -preea feeding at 
the ages of 15 or 16. Because of the nature of the work the age period of mftTim^im 
productivity is indeterminate. 

Demand for labor. — ^The supply of skilled labor is somewhat limited; the number 
of beginners and of semiskilled woricers is adequate. Since the printing trade in 
Bichmond seems to be growing each year, the demand ior feeders will also increase. 
The feeders are recruited from the ranks of the boys and girls who stop school at an 
early age to go to work and also from the floaters who go from shop to shop. 

Educational and technical requirements. — Very little school training is necessary for 
the mere purpose of feeding a press, but should the feeder exx>ect to become a foreman 
he shoxild have the school training necessary to become an efficient pressman. Even 
if he does not become a pressman, he could hardly afford to have had less than a few 
years' training in elementary schools to make him a bett^ citizen in being able to 
read and write and talk intelligently on topics of the day. 

The feeder should be able to feed the press so that the paper registers properly; to 
help the pressman make ready; to make a general wash up of press and rollers. He 
must necessarily be fast and accurate in feeding, possess a certain amount of strength 
to be able to stand at the press all day, and have a keen eye to help the pressman 
discover imperfect sheets. 

What the industry gives. — ^There is no apprenticeship for press feeding. A boy soon 
learns to feed a press well enough to do simple rough work, and as he becomes more 
proficient he is given work of a more difficult character. Unless a boy is s^*ving an 
apprenticeship to become a pressman, press feeding leads nowhere. There are 
cases, however, where a feeder who has helped the pressman to the best of his ability 
has gained enough knowledge to become a pressman. This does not happen unless 
there is close cooperation between the pressman and press feeder. There is no regular 
line of promotion for a feeder after he has reached his maximum earning power as a 
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feeder. Ab stated above, he may hzve the cfaaaoe to become a preasman, bat imleeB 
Jw« an a^oentlce tlds is the exceptioB to the nde. 

J>eficieneie§ c/ tporto^.-— The moet ooramon deficiency of a pveas feeder eeema to 
he caseleomesB la ieeding a press, thereby jwodticiiig impoiect sheets. Ano^iher 
ooea 1^ iack of ac^oraeoee, ib whidi case Hie feeder is sot id>le to d£itect any chaage 
•el-eolor that may occur on the impresstans. 

What Ae mAoo/ ought to pive.—'The echoed shovld give enough general knowledge 
to keep the press feeder from being iUiterafce, oven though there is little need for 
much education in press leeding. After «nteang the shop the feeder ahould be 
taught in a day or night school those subjects in general odmcation which seem nec- 
«mary and those that apply to a pressman, if the feeder should by any chance become 
A prossman. No jpedal txaA^e^a technical knowledge is necessary for a feedtf, and 
tibe manipidative £ddll xequired must be obtained in the shpp. 

STTEEL AND COPPERPLATE ENGRAVING. 

Saqixavi&g is the process of npKoduang a deaign by mfeans ol Bvoik lines en a oo^^er 
ureteelpSate in order that impresnonB may be made. The art of engraving onmetid 
je imdonbtediy of vcory andLent origin, the desiie to ornament swords, knives, and 
ioob ui metal leading tbe owner to decocato tiiem by moans of carving, incised lines, 
sad other forms of cwnameatatiim. The art of engraving in metal for the pnrpoee d 
priixti2|St however, is of more recent ort^^ the first known print from an engraving 
having been made in 1452 by a gc^dsBaith named Finiguarra of Florence, Italy. 
Se made an impreesion from a olver pax he had ongraved for a chnrch. Both the 
pax and print are now priceless treastDes, the former being in the CSmrch of St. 
John, Florence, Italy, and the latter being in the French National Library at Parb. 

Engraving is done in two generid ways, by making the depression or sunk lines (1) 
«^£h a steel tool called the burin or graver and (2) by means of adds. The latter 
method is called etching. Under tiie first head may he clasBed line engraving, mea- 
isotint, and dry point work and nnder the second etching and aqnatint work. 

Until liecently, portraits and ilinstrations were, to a large extent, ongmved. With 
^he advent of photo-engraving, however, the work that had formeriy been engraved 
has now hugely boon superseded by hi^ tones and photogravnces. This is a mnch 
quicker s&ethod and less expensive, and lor -ordinary commercial work is jnst as good. 
For fine portrait work, though, the print from the engraved plate is far superior to 
everything that has ever been done by any other piocess or method. 

Steel and copperj^te engraving is now mostly <x>nfined to the printing of personal 
cards, wedding invitatums, annoxuiGementa, stationery, bank notes, and stamps. 
Because the ^inring is done almost entirely by hand and the out^mt per day is limited, 
the work is necessarily expensive. Very few power machines are in use, except in 
dtamp and bank-note work, and they require much attention and handwork. 

It is the purpose of this article to deal especially with the side of engraving most 
commonly eeen, that of making calling cards, invitations, stationery, etc., and this 
^description will thus cover, to a large extent, the processes used in other engraved 
woik, the minor differences being omitted. In an engraving shop where work of this 
character is done the following workers may be se^i: Engravers, plate printers, die 
stampers (hand and madhine), and packers. 

Proees9B». — ^The first step in making an engraving is to have a design, which may bea 
drawing, painting, or lettering. In some very large shops a deeogner may be ^nploy^ 
lor this work, but in most plants it is done hy the engraver. It is therefore necessary 
Ihat the engraver should be able to create original designs and BM)dify those sent him 
kxr suggestiotts until they aie artistic and pleasing to the eye. This is also true of 
lettering, and his working knowledge of diffiscent alphabets and Styles of letters 
ahaold not he too limited. Eiiotography has hdped tiie engraver to a large extent in 
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recent years, for instead of reducing or enlarging by hand a picture of a building, say, 
be photographs it the exact size it is to appear on the engraving and makes a trac- 
ing of it on gelatin with a sharp-pointed instrument called a scribe or marking-in 
point, just piercing the gelatin. This enables him to transfer the design to the metal 
simply by brushing some powder over the gelatin until the lines have become filled. 
Then by laying the tracing face down on the die or plate, which has a coating of wax 
on its surface, the powder adheres to the metal and the design is transferred. This 
is a great improvement over the old way, wherever a photograph of the exact size can be 
made. All designs are not made on gelatin first; some are drawn directly on the metal. 
This is true of simple card work of a few lines. 

Asstuning the engraver has his design either on gelatin or in mind, he next decides 
whether to use a copper or steel plate. If the plate is to be used just a few times, he 
generally selects a copper plate, but in case the plate is to be used over aud over again, 
steel is used, because it lasts longer. For very fine lines, such as are used in portraits, 
steel is generally used. A method of applying a coat of steel to the copper plate after 
it has been engraved has proved very successful. The film of steel is heavy enough to 
protect the copper, and it does not fill up the engraving to auy extent. Whichever 
metal is used, the plate must be perfectly smooth aud highly polished until it resem- 
bles a mirror. This was formerly done by the engraver, but most plants now buy the 
plates the proper size, already polished. Some large plants have engravers who make 
a specialty of either metal or copperplate work, for it is difficult to work on copper and 
then on steel, because of the difference in the behavior of the metal under the graver. 
The steel requires much more strength than the copper. A competent engraver must 
be able to engrave on both copper and steel, because most plants are too small to 
specialize. 

When the plate has been selected the engraver proceeds to transfer or draw the 
design. If it be on gelatin, he transfers it in the manner mentioned above and then 
marks in with a scribe the powder lines to prevent any possibility of losing the design. 
If the design is to be placed directly on the plate, he puts a film of grease on it and by 
means of a T square, triangle, or parallel ruler, aud a scribe, draws the design. The 
plate is then ready to be engraved, aud for this purpose a burin <x graver is used. 
This is simply a four-sided piece of steel either square or rhomboidal in cross section, 
with one end cut off at an angle to form a good cutting edge. The other end fits in a 
handle which the engraver holds in the palm of his hand. The plate is placed on a 
pad so that it may be easily handled aud the engraver cuts or engraves the lines of the 
design by pushing the graver in the metal aud taking off small chips or ribbons. The 
parts of Uie design to be printed must be engraved or cut out. By using gravers with 
edges of different sizes and shapes, different portions of the design may be engraved, 
from hair lines to broad, flat, or round work. 

The graver raises a burr or edge on each side of the engraved line, and this is taken 
off with soapstone. It is worked along the lines of the design and the roughness 
removed. If steel, the plate is next smoothed with a burnisher, a piece of steel oval 
in section. This restores the plate to a good even condition and makes it suitable 
for printing. It is possible to make corrections or alterations on copperplates by 
scraping out the required part with a three-edge-shaped tool called the scraper and 
then placing the plate on an auvil and hanmiering on the back of the plate exactly 
opposite the part to be corrected. This brings it to a level and the plate can be made 
smooth and the correction made. After the plate has been cleaned with cheesecloth 
to remove all traces of grease, rubbed with charcoal and buffed to restore its polish 
and remove any scratches, it is ready for the plate printer. The engraver may haVe 
to go over the plate, when he sees a proof, to strengthen some lines or lighten others, 
in which case the plate is sent him from the plate printer. 

If the plate is to be etched and not cut with a graver, the engraved line must be 
sunk or bitten with acids. The plate is covered with an etching ground or acid- 
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reeistixig substance, made in several ways, but generally of wax,, resin, pitch, and 
asphaltum. These are mixed together, worked into a ball, and wrapped in a piece 
of silk. This hM is warmed and rubbed over the plate and the plate rubbed carefully 
with a dabber or ball of cloth until the etching ground is evenly distributed. The 
plate is next smoked with a wax candle, in order to render it easier to work. With an 
engraving needle the engraver draws the design on the plate, piercing the etching 
ground wherever the lines are to be engraved until the metal is exposed. He has 
several needles of varying sizes to enable him to draw fine or coarse lines. When the 
design has been drawn and the back of the plate covered with the ground to protect 
it from the acid the plate is ready for the acid bath. There are several acid baths 
in use, but the one most generally used is a solution of nitric acid and water. The plate 
is put in the bath and allowed to stay until the metal has been bitten the proper 
depth, when it is removed and cleaned. Should some part need more etching, the 
plate is again covered with the ground and all the lines of the design stopped up that 
are not to be bitten any more, leaving bare only the part that needs more etching. 
This may be repeated several times until the lines are all of the proper size and depth. 
The etched line is not of the same character as the one made by the graver, for it is 
the same throughout, while the graver makes lines that end in a fine point. An 
engraved plate may be gone over with a graver and touched up, which adds greatly 
to it sometimes. An acid bath known only to the trade is now being used, and it 
has the advantage of being able instantly to stop the etching process. The plate is 
banked up around the side, after it is ready for the bath, and this acid bath poured on 
the plate. The plate will not be affected by the bath, however, until a piece of zinc 
is used, one end being placed in the bath and /the other end on the plate. Thus, to 
stop the etching, the engraver simply removes the zinc. Sometimes part of a plate 
is engraved with a graver and the remainder etched. This is especially true when 
large areas are to be engraved and time may be saved by the etching process. 

Another line of work the engraver must know is that of making steel dies for stamp- 
ing or embossing on stationery. A good quality of soft steel is used. The engraver 
makes a female die much the same as he engraves a card plate. After the die has 
been engraved it is sometimes hardened to withstand the wear. 

Product or specialties. — The product of an engraver in Richmond does not differ 
materially from that in other cities. 

Importance of the trade. — According to the schedules, there are seven steel and copper- 
plate engravers in Richmond. 

Conditions of employment. — An engraver is subjected to a severe strain on the eyes, 
produced by the close application required on all work. Some ei^ravers also suffer 
from lack of exercise and from close confinement caused by having to sit at the bench 
all day. The work is highly stimulative and none of it can be said to restrict mental 
development in any way. 

Economic conditions. — The beginning wage of an apprentice varies from $3 to $4 
per week, with no fixed scale of increase. This increase is generally 50 cents per week 
each six months. The maximum wage reported is $35 per week and the minimum 
wage $15. The engravers are not organized in Richmond; hence no union scale. 
Engravers in Richmond work from 48 to 52 hours per week, 8) to 9) per day, and 
from 4 to 5 on Saturdays. The busy season is generally from October to June and 
the dull season during the summer months. The fluctuation in employment among 
engravers is about 13 per cent. 

Age of maximum prcducHvity. — The entrance age of boys who serve apprenticeship is 
generally 16, and it takes five years to learn the trade. It is difficult to state the age 
period of maximum productivity of an engraver. As soon as his eyes become weak, 
however, he becomes less efficient until the point is reached when he can not do 
accurate work. 
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Dtmondfor tabor. — ^There is always a denumd for an effideat engfaver, althoiigh the 
field is very limited. This is piohably due to the fact that some talent is necenary 
lor the best work, and it is difficwH to find sadi eagiaveffs. The demand for efficient 
engrayeis is likely to continue to increase hecaoae of the popularity at present of 
engra'ved or die-stamped work. The apprentioes axe geneiaUy hoy* from school who 
feel they have a talent for that work or else brieve it to be a profitable means at 
employment and try it without any special fitness. 

Edueati<mal and Udmioal rtguvemsiift.— ^Because ol the hifh-clasB work an engnnrar 
SB called upon to do, he can hardly afford to have less than a good oomrnan-scheol 
education. A knowledge of grammar, punctuation, and spelling is eepeoially iniport- 
ant to prevent mistakes being made in engraved plates. Free-hand drawing and 
design are very essential. Besides being able to engrave a plate prQpeily an engraver 
should know something of ihe action of acids an metals, of the chemistry of inks ioar 
die stamping, and should have a working knowledge of alphabets, emfaiems, insignia, 
of the different methods used in printing, and of modem methods in en g r aving . 
He idiould have special adaptability, patience, keennesB of sig^, accuracy, and on^ 
nality in making designs. 

What the industry give^.—The regular apprentioeship period is five years. Because 
of the nature of engraving, which necessarily requires some talent in originating 
designs and alphabets, some boys do not finish their trade ^because they find they 
have no particular fitness for it. -Generally speaking, there is no systematic iastnio- 
tion of apprentices or journeymen. The apqarentice is taugjit the tool manipulatiein 
necessary to engrave a plate and he eventually masters seme alphabets, but anost of 
the teduucal knowledge he must pick up for himaelf or not get it at all. The only 
line of promotion is to the foremanship of the engraving d^Mrtment. 

3qficienei€e qf workers. — ^Probably the most common deficiency of an engraver is 
his lack of originality in making designs and drawing alphabets. Another d^ciency 
is the lack of knowledge of forms of printing o^^st than engraving.and of any trade other 
than his own. This may be true also of men in other trades, but it is given as a draw- 
back to an allHX)und journeyman. 

What the school ought to give. — A boy be&ire he begins to serve an appcentiocship as 
engraver should have a training at least through the elementary schools, with G|>ecial 
emphasiB on grammar, spelling, punctuation, free-hand drawing and design, and a 
knowledge of what the trade has to offer. After he enters on his apprenticeship he 
should continue his education by attendance at either a day eo: night school, studying 
subjects of general education in which he is deficient. At the same time he should 
have courses in free-hand drawing and design, with special reference to his work; a 
study of the theory and history of engraving, and of the different methods of printiaig, 
the chemistry of Uie trade as applied to ink and the action of acid on metal in etdung 
should be offered. 

Plaie pdntor« 

Processes. — When the engraver finidies the plate it is sent to the plate printer, 
who xJToceeds to make ready the plate for printing. The press used is not at all like 
the ordinary printing press. It consists of an iron frame on which is mounted hori- 
zontally two cylinders or drums, the top one of which is in the form of a D. A 
plate or bed, upon which is put the engraved plate, slides back and forth between the 
cylindera under pressure. The cylinders are revolved by handles or levers at tihe 
side and the pressure on the plate is varied by screws -at the top of the frame of the 
press. A gas fiame is kept under the bed to render the ink easier to wipe off. This 
is practically tiiie form of the first press used for plate printing, except that it may be 
a little heavier and stronger. The same methods are also used in printing as iirere 
first used, no improvement having been made in all this time. In order that all the 
pressure on the plate may be on the engraved part only, the printer takes an impres- 
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moa ou a card, cuts oat the prmted part, and pastes this on the back of the plate 
exactly opposite the engraving. This relieves the pressure on all except the part to 
be engraved. If this were not done, the card would become smooth and the texture 
injured. After the printer finishes this part of the make-ready, he pastes a piece of 
paper over the back of the plate, rubs a form of soap over it, and places the plate on 
the bed of the press. This soap serves as glue and fastens the plate securely to the 
bed. The next ojwration is to put the guide marks on the plate. He makes a mark 
on the plate wh&re the end of the card is to go and also on the side, thus locating the 
proper position. After adjusting the pressure the printer is ready to print. The 
method on all hand machines is as follows: The plate is inked by rollers which pass 
over it. The ink is thick and sticky and is softened by the fiame under the plates. 
When the plate has been inked, it is wiped off with the hand, th^i wiped with whiting 
or some powder to further clean it. It isof extreme importance that the plate be clean, 
lor under the pressure used all the ink is taken up by the card. After the plate has been 
inked and wiped, the card or paper is placed on the plate even with the guide marks. 
This is one of the most difficult operations of the plate printer, for he has no raised 
guide to feed against as has the tyx>ographical printer. When the card has been 
placed, the printer grasps a handle on the left of the machine, turns it until the f^to 
has been moved between the cylinders and back again, and then removes the card. 
In this process the card is forced into the depressions of the engraving where it 
receives the ink in fine, slightly raised lines, and with a clearness not possible in any 
other f (xrm of printing. The reason for the D -shaped roller is obvious; it allows the bed 
of the press to roll back without coming into contact with it. As the printer takes 
the cards from the press he places them back to back in rows and puts sheets of paper 
between the engraved sides to keep the ink from smearing. As may be seen, this 
method of inking the plate, wiping it clean, placing the work, applying pressure, 
and removing the work is a slow process, and a good printer will hardly average more 
than 1,500 calling cards per day. This is why the scope of the work done in engrav- 
ing is limited. 

Product or specialties. — ^The product of a plate printer in Bichmond is like that in 
other cities, the production of engraved material from a plate attached to a plate- 
printing press. 

Importance of the trade, — According to the information collected on the schedules, 
there are eight plate printers in Richmond. 

Conditions of employment. — A plate printer may suffer physical strain from having 
to stand at the jyress all day and operate it by means of hand power. This requires 
endurance and some strength. He also suffers an eyestrain if he works at night or 
under an artificial light during the day. Because engraved work is of a high class 
tibere should be something stimulative about all of it. This is especially true of 
wedding invitations and fine stationery. 

Economic conditions. — Most apprentices are given from $3 to $4 i)er week at the 
start and are increased 50 cents each six months. The maximum wage paid journey- 
men was reported as $17 per week and the minimum as $12. The hours of labor vary 
from 48 to 52 x>er week, 8^ to 9} per day, and 4 to 5 on Saturday. The busy season is 
generally from October to June and the dull time from June to October. There is 
very little fluctuation in employment among plate printers in Richmond. The men 
arei not organized. 

Age ofm^udmum productivity. — ^Apprentices generally enter the trade at the age of 
16, and five years are required to learn it. The age of maximum productivity was 
not reported. 

Demand for labor, — There is a demand for the efficient plate prints and this demand 
is likely to increase in the future. The field is limited, but very few enter the trade. 
The demand is supplied by boys who serve an apprenticeship and by journeymen from 
other cities. 



124 BULLETIN OF THE BUREAU OF LABOB STATISTICS. 

Educational and techniad requirementi, — ^As in the caae of the press feeder only a 
Bmall amount of general education is necessary for the process of operating a plate- 
printing press. But should the plate jninter aspire to a foremanship or even to be an 
alert, efficient workman, he should have enough education to enable him to take an 
interest in the things outside of his own sphere of work and to discuss intelligently 
current topics and matters of general interest. It would be of advantage to him to 
know something of free-hand drawing and design to appreciate more fully the work 
of the engraver. He should know something of the action of acids on metals. He 
must be able to make ready forms quickly and accurately and to regulate the proper 
amount of pressure and ink required. He must be able to handle all materials with- 
out smearing. This requires him to be careful, accurate, and patient. A certain 
amount of strength and endurance is also necessary. 

What the industry gives. — ^The period of apprenticeship is five years. There is, gen- 
erally speaking, no systematic method of instruction for the api»entice or journeyman 
in Richmond. The trade knowledge necessary to operate a press is readily learned 
in the shop, but very litUe other than that can be learned. The apprentice can learn 
to make ready the plate, to ink and clean the plate, to feed and remove the work 
im)perly and all other points necessary for the production of printed work. There 
seems to be no line of promotion for a plate printer, except in a laige plant where he 
may become foreman of that department. 

Deficiencies of workers. — Plate printers are most deficient in the proper way of feed- 
ing work to the press and in the manner of handling material without smearing. 

What the school ought to give. — ^The school should give the boy who intends to serve 
an apprenticeship an elementary school education, supplemented by some prevo- 
cational work, to find out if possible whether the boy has a liking for mechanical work. 
Alter he begins to learn his trade, he should have instruction in the general subjects 
and in the theory and history of the trade, and in the chemistry of the trade as applied 
to inks and action of acids on metals. Some free-hand drawing and design would be 
of advantage to him in appreciating the work of the engraver. This same line of 
instruction would apply to the journeyman who was lacking in those subjects. 

Die Stamper. 

Processes. — Closely allied to plate printing in some of its operations is die stamping, 
or the process of stamping or embossing letters or designs in relief, which may or may 
not be printed. Both hand and power machines are in use. In the hand maehines 
the engraved or female die is placed on a die box that can be easily slipped off the 
press. The pressure is applied by turning a handle fastened to a laige screw, which 
lowers and raises the die. 

When the die is sent to the stamper she glues it on the die box and makes an 
impression of it on tag or tar board. This male or counter die, which is raised like 
type form, is trimmed or tapered on the sides until just the face of it comes in contact 
with the paper. This counter is then fastened firmly on Hxe counterplate or station- 
ary bed of die press directly beneath the engraved die and a proof is taken of the 
work. If the proof is accepted, the stamper locates the exact position of the paper 
to be stamped and places pins or other guides on the bed to feed against. The 
stamper places the paper against the guides, grasps the handle with one hand and 
turns it until the pressure has been sufficient to cause the counter to force the paper 
in the upper die, and then releases the handle. The paper is taken out and the 
operation repeated. If color work is required, the stamper removes the die box con- 
taining the steel die, paints the face of the die with ink, using a small brush, and 
then rubd the surface of the die on paper to remove M traces of ink except that in the 
ei^;raved lines. The die box is then placed in its position and an impression made. 
The sheets must be handled carefully until the ink dries. The ink contains a large 
quantity of varnish to give it a gloss after it is printed. 
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In the case of power machines the inking and operation of the machines are done 
by power and not by hand. The plate is wiped by means of paper and the stamper 
simply feeds the paper to the press and receives it after the impression has been made. 

Product or specialties. — ^The product of a die stamper in Richmond does not differ 
materially from that work done elsewhere. It is the production of printed designs 
or letters in relief on stationery, cards, etc. 

Importance of the trade, — There are 15 die stampers employed in Richmond, I male 
and 14 females: 

Conditions of employment. — ^As in plate printing, there is a strain caused in die 
stamping by the continual standing required. If there is any variety in the work 
it should be stimulative. 

Economic conditions. — ^The minimum wage reported for females was $5.50 per week 
and the maTimum wage $10. The one male worker makes $10 per week. The die 
stamper works the same hours as the plate printer, 48 to 52 per week, S^t to 9^ per day, 
and 4 to 5 on Saturday. The busy season is from October to June and the dull season 
during the summer months. The fluctuation in employment is very slight. There 
is no organization among the die stampers. 

Age ofrnjoaimum productivity. — The entrance age is 16 years, and no apprenticeship is 
necessary. The worker soon learns enough to do simple stamping, and as she becomes 
more proficient she is given work of a more difficult character. The age of maximum 
productivity was not reported. 

Demand for labor. — ^There is not much demand for die stampers as a whole, but 
limited as the field is, an efficient stamper is always in demand. Because of the 
growing popularity of stamped work the demand for workers of this character should 
increase in the future. The workers are generally girls who stop school at an early 
age to go to work. 

Educational and technical requirements. — It is not absolutely necessary for a die 
stamper to have a complete elementary-school education, but it is desirable for the 
broadenii^ influence on the worker. She should possess some knowledge of how the 
die is made, be able to make the counterdie, adjust dies to press, regulate proper 
amount of pressure, ink and wipe clean the die, and handle the printed sheet without 
smearing. A knowledge of the different methods of printing would be of beneflt in 
broadening the scope of the worker's knowledge in other lines of work. 

What the industry -gives. — The trade knowledge necessary for the production of 
printed matter is learned in the shop, but none of the general or technical part that 
would be of benefit. There is no apprenticeship necessary to become a die stamper 
and there is little chance for promotion to any higher position. 

Deficiencies of workers. — ^The most common deficiency among die stampers seems to 
be their carelessness in handling printed sheets, resulting in smeared, defective work. 

What the school ought to give. — ^The school should give these workers a training 
through the elementary schools, if possible, with some training in color harmony. 
After entering the shop they should continue their training in a day or nig^t sdiool 
in the subjects in which they are deficient and in other subjects mentioned above, 
to make more efficient, alert workers. 

The Packer. 

Processes. — After the ink has dried, the cards are packed in boxes by packers, who 
place sheets of tissue paper between the printed surfaces to prevent any possible 
chance of smearing. In the case of invitations or work requiring envelopes, the 
packer also places the finished work in the proper envelopes, with tissue paper next 
to the printed side. The packer is held responsible for the condition of the work as 
it leaves the shop, so that she must quickly detect any defective work and cast it aside. 
This work is generally done by girls. 
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Product or 9peciaUie$. — ^The product of a iMcker is esBentially the examiBfttion and 
packing of engraved material in bozee or packages. There is no difference in the 
methoda used in Bichmond and those used elsewhere. 

JmportoTiee of the trade, — ^Thirteen packers are employed, according to the enq^^Ioy- 
ers' schedules, 1 male and 12 females. 

Conditions of employment, — ^There is no physical or nervous strain caused by pack- 
ing and no occupational disease to be guarded against. The work is stimulative to a 
certain degree, for the packer is held strictly to account for the condition of the work 
that leaves the plant. 

Economic condUums, — ^The minimum wage reported for females is $4.50 par week 
and the maximum $6.50. The male worker receives $10 per week. The hours of 
lab<v are the same as for die stampers, 48 to 52 per week, 8i to 9i per day, and4to 5 on 
Saturday. The busy season is also the same, from Octobw to June, and the dull 
season from June to October. There is very little fluctuation in employment. - The 
packers are not oiganized. 

Age of fnaximum productivity, — ^The usual entrance age of beginners is about 16, and 
no apprenticeship is necessary. As in die stamping, the beginner is given simple 
work at first and gradually led into harder and more responsible work. The age of 
maximum productivity was not reported. 

Demand for labor, — ^As the demand for engraved and stamped work grows, more 
packers will be needed, for increased demand affects this occupation as well as those 
of engraver, plate printer, and die stamper, all of whom are necessary to work of this 
character. The packers are generally girls from the schools who stop to go to wcMrk, 
whether from choice or because of necessity. 

Educational and tedimcal requirements. — ^The packer should have an elementary 
school education, not so much for use in her work as for her own general improvement 
and to equip her more fully for some higher position. She should know something 
of the materials used in engraving and the sizes and kinds of stationery for all 
occasions. She must be careful and neat and have a quick eye to discern any defective 
wcMrk. She must also be accurate in sorting out the amount in each order. 

What the industry gives, — ^The purely trade part can be picked up in the shop, but 
^e technical part, as a rule, can not. 

Deficiencies of workers. — ^The most common deficiencies of packers are (1) caf elees 
handling of printed work; (2) inaccuracy in counting; and (3). inability to detect 
imp^ect sheets. 

What the school ought to give. — The school can hardly afford to give less than an 
elementary school education to any worker, r^;ardle88 of whether it is required in 
her daily work. After the worker has left school, she should have instruction, day or 
night, in those subjects in which she is most deficient and in other subjects that apply 
to the engraving business. 

UTHOGRAPHY. 

Lithography ia the art of drawing on stone or some substitute, with chemically pre- 
pared ink or crayon or engraving with a needle or diamond point, and printing there- 
from with lithographic ink. It differs from relief and intaglio printing in two ways — 
(1) it is surface printing and (2) it is chemical printing. The other methods of printing 
are both mechanical. The theory of lithography depends entirely upon the principle 
of chemical affinity, the attraction of greasy substances to each other, and the antipathy 
or repulsion of grease and water. 

History.— Hhe art of lithography was discovered in 1796 by Aloys Senefelder, an 
actor of Bavaria, Germany. He had been trying for some time to make etched copper- 
plates that would take the place of type-printing forms. He used a stone for mixing 
his ink and an acid-resisting preparation to protect the stone from the acids used in 
etching. It is interesting to note that the preparation he made has ever since been 
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the foundation for all lithographic crayons or ink. It is also interesting to note that 
the art of lithography was partly discovered by accident. One day Senefeldw's 
mother asked him to copy down his laundry list before it was sent out, and, having 
no 2>aper on which to write it, he dipped a pen in the acid-resisting preparation and 
wrote the list on the stone he was inking with. The thought occurred to him imme- 
diately to apply acid to the stone and etch it, thereby leaving the writing in relief. 
He did this and was successful in taking a few impressions. If he had only wiped the 
acid oft immediately aft^ it was put on the stone and applied water and ink, he could 
have made as many copies of his laundry list as he wanted and the art would have 
been discovered and in operation years before it was. He did not give up, however, 
and it is not surprising to find that he kept doggedly at his work for years. When he 
did discov^ the means of lithography he covered the field so thoroughly that few 
improvements have been made except in the me^od of pulling impressions by powor 
presses. 

The chief materials used in lithography are (1) the atone, <2) crayon or chalk, <3) 
lithographic touche, (4) lithographic printing ink, and (5) paper. 

The stone. — ^The best stone that has evet been found comes from Solnhofen, Bavaria. 
It is a fine-grained limestone, and varies in color from a dull gray to a light creamy 
gray. It is cut at the quarry in slabs varying in thickness from 3 to 4 inches and in 
size from 6 by 8 to 44 by 64 inches, the Luge sizes being hard to obtain free from im- 
perfections. The stones are sawed this thickness because of the great pressure ap- 
plied to them in printing. In recent years aluminum at sine plates have taken the 
place of the stone for commercuil work because of the ease with which these plates 
may be handled and because of their adaptability to the o&et preas. For extra fine 
work, though, most lithographers still prefer the stone. 

Crayon. — The crayon or chalk used for drawing the design on the stone ia composed 
of wax, turpentine, shellac, soap, tallow, and lampblack. It is hard wh«i dry and is 
molded into pencil forms that are sharpened from the point upward. This greasy 
mixture repels the water and attracts printing ink. 

Lithograph ink. — Lithograph ink is used for making the transfers and is composed 
of practically the same ingredients as the crayon, although it is in pasty form. 

Printing ink. — ^The ink used for printing is like ordinary printing ink, except that 
it is of a much better quality. 

Paper. — The paper used in Uthograph work contains a little sizing. When used for 
making labels it is finished on one side only. The paper mu^ be strong in order to 
withstand the frequent handling received in color work, and the less it stretches or 
ffhrinlcfl because of atmospheric conditions the better adapted it is iot lithograph work. 

Proce^es. — The processes in Uthography may be stated as follows: (1) Design is 
made; (2) design is engraved or Uthqgraphed; (3) engraving is proofed; (4) transfers 
are made; (5) impressions are made; (6) printed work is allowed to dry; and (7) sheets 
are cut up into proper sizes and forms. 

Occupations. — ^The occupation may be classed as follows: Designers, engravers, 
lithographers, proof ere, transferrers, printers (feeders and flyboys), and cutters (colla- 
tors, numberers, folders, perforators, bookmakers, and padders). 



Processes. — ^The designer in a lithograph plant either originates the design himself 
or reproduces it from the ideas given him by the customer. Very few designs are sent 
to the plant already worked out and ready for the engraver, llie designer makes the 
design on drawing paper, which may or may not be the size of the finished product. 
He must be able not only to execute the drawings but to suggest the proper colors, 
if it be color work, to make the design more attractive and useful ior its purpose. 

After the design has been made and accepted it goes to the engraver or color artist 
to be put on stone. There are two methods of implying design to stone— <1) by 
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engraving and (2) by drawing with a piece of lithograph crayon. For color work the 
crayon is generally used, but for fine line work the stone is always engraved. This 
is not a fast rule, for it makes no difference in the finished product which method ifl 
used. The object is to get the design on the stone in lithograph ink, and this is accom- 
plished by either means. If the stone is to be engraved, it may be treated with a 
weak solution of nitric or muriatic acid and gum arable before the design is put on. 
Tliis etches the face of the stone and makes it grease proof. The stone can then be 
handled with impunity. However, the litiliographer or color artist must work with 
crayon on the stone before it has been etched, and he must therefore keep it free 
from grease. Even a finger print would absorb ink and would print when the stone 
went through the press. 

The engraver uses a sharp-pointed steel tool or a small diamond point for engraving. 
This stone, after it has been engraved or lithographed, is called the key or drawing 
plate, and from it all transfers are made. It is filed away and kept for any subsequent 
orders of work. If the design has more than one color, a plate must be made for each 
color and all must tally with the key plate. Hence, if a label is to have six colors, 
the key plate is made by the engraver or lithographer first, and then five additional 
stones prepared in the same way from the key plate, each so that it will print the 
prox>er color in the required place on the design. If the finished work registers properly, 
the register marks on the six stones will coincide on the impression, making a single 
line. 

Proqfer, — ^After the drawing on stone has been made itgoes to the proofer for a try out. 
This is to make sure that the colors are right, and to reveal any imperfection in the 
work or any mistakes that have been made and allowed to pass unnoticed . The proofer 
generally uses a small hand press to make the impression. He first takes the stone, 
which is of course perfectly true and flat and has a properly prepared surface, and 
treats it with a weak solution of nitric or muriatic acid and gum arabic in order to pre- 
pare for printing, and to keep the design from spreading. He next moistens the surface 
of the stone with water which adheres to the blank part of the stone but not to the 
design, since the lithograph ink used is greasy and repels water. Next he runs an 
ink roller over the plate depositing ink only on the design and leaving none on the 
moistened part of the stone. Then he puts a piece of paper on the stone, applies pres- 
sure afl in a letterpress and takes his first impression. The ink that adhered to the 
design is thus transferred to the paper and the proofer is able to detect mistakes; or he 
may send the impression to the office, where corrections are sometimes made. If the 
work be of several colors, the proofer uses the same piece of paper to take an impression 
from each color plate. After the last impression he can tell whether or not the colors 
register. The last impression should show the finished product with each color in its 
proper place and of the proper shade. The customer is generally sent one of these 
impressions to make any correction or criticism he may desire before the printing is 
done. When the proofer obtains an impression that is correct in design and color it is 
attached to the order and all impressions afterwards are compared with it to see that 
the colors match and the work r^^isters. 

Product or specicdty. — ^The product or specialty of a lithograph engraver is the 
preparation of designs on lithograph stone, from which impressions may be printed. 

Importance of the trade. — ^There are approximately 15 lithograph engravers in Rich- 
mond; none were reported on the schedules. 

Conditions of employment,— An engraver is subjected to a severe eyestrain because 
of the nature of the work, and he may also suffer because of a lack of exercise, his work 
confining him very closely all the time. His work is highly stimulative, and none of 
it can be said to narrow or restrict in the least his mental development. 

Economic conditions,— The apprentice is started on a wage of from |3 to $4 per week, 
with an increase of about 50 cents each six months. The minimum wage reported for 
journeymen was $26 per week and the maximum |30. The hours of labor vary from 
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48 to 51 per week, 8^ to 9 per day, and from 4^^ to 6 on Saturday. The slack time is 
generally during the summer months, but there is very little fluctuation in employ- 
ment. The engravers in Richmond are not organized. 

Aje ofrrwximum productivity. — Apprentices are generally taken at the age of 16, and it 
takes about five years to learn the trade. The age period of maximum productivity, 
although varying and indeterminate, may be said to be between 21 and 50. 

Demand for labor. — ^The efficient engraver is always in demand, because of the lim- 
ited scope of the field; the trade could easily be overrun by inefficient workers. It 
does not seem that the demand will increase in the future, but will remain about sta- 
tionary. The supply of journeymen is generally obtained from boys who serve their 
time as apprentice to lithoengraver. 

Educational and technical requirements. — ^The lithograph engraver does work that 
requires a great deal of skill and also of time. Consequently, if a mistake is made, it 
may cause hours of work to be thrown away; for that reason, if for no other, the 
engraver should possess a good education, to prevent mistakes in spelling, punctuation, 
and grammar. Where an engraver is also the designer he should use original ideas in 
design and be able to execute those ideas on the stone. As the principle of lithography 
is based on chemistry, he should know the chemistry of the trade and also the history. 
A knowledge of alphabets and insignia is also beneficial, and the efficient engraver 
should have at least an understandii^ of the different methods of printing. 

What the industry gives. — It takes a boy about five years to learn the trade. He is 
taiight the trade requirements mentioned above and is therefore able to engrave on a 
stone, but very little of the technical part is taught him . There is, generally speaking, 
no systematic instruction for apprentices or journeymen. 

Deficiencies of workers. — ^The deficiencies most commonly reported are (1) lack of 
general education, especially in spelling, punctuation, and grammar; (2) lack of 
originality and ability to design; and (3) inability to do different classes of work 
required. 

What the school ought to give. — The school should give the engraver at least an ele- 
mentary schooling, with emphasis on free-hand drawing and design. After the boy 
enters the trade, he should continue his schooling, by attendance at either a day or 
night school, in those subjects in general education in which he is deficient, together 
with such technical subject as the efficient engraver needs. These subjects include 
chemistry, history and theory of the trade, knowledge of materials used, free-hand 
drawing, and others mentioned above. These courses would apply with equal fitness 

to apprentices and journeymen. 

Transferrer. 

Processes. — ^After the work of the designer, engraver, and proof er has been accepted, 
the order then goes to the transferrer. When the art of lithography was first discovered, 
all impressions were taken from the original or key plate. As the demand for the work 
grew, means of duplicating were found necessary and the system of transferring was 
invented. By this method as many duplicates of the original impression are made 
as are desired. This corresponds in printing to electrotyping. A new occupation was 
thus made necessary — that of transferrer. He makes as many impressions from the 
key plate with lithc^raphic ink as are needed, on a specially prepared paper, coated 
on one side with a sizing of starch, flour, and glycerin. These impressions are then 
placed on a sheet of paper, with the coated side out, in the order they are to appear 
on the finished product, using the register marks from the key plate to adjust them 
properly. The transferrer next places this paper with the prepared side next to 
the stone or aluminimi plate, and by applying pressure in a press transfers the 
ink from the paper to the stone. The paper is washed off and the stone, treated 
with acid as in the case of the key plate, is ready for printing. Thus a number of 
impressions of the original are printed at one time, instead of one at a time from the 
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key plate as bad been the cuatom. Tbia aavea the key plate for all future work 
and keeps it in good condition. The transferrer must be very careful and accurate 
in order to have the work register when it is placed on the stone, for an error 
unchecked at this point wotdd mean a mistake in each sheet printed. This is espe- 
cially true of work of more than one color, for the colors must register after each 
printing and a difference of one thirty-second of an inch would render them valueleas. 

Product or ipecialty. — ^The product oi a transferrer in Richmond does not differ mate- 
rially from that of transferrers in other towns. 

Importance of the trade, — ^There are approximately 15 transferrers in Richmond. 

Conditioni of emptoymint, — ^Most transfenrers suffer from an eyestrain caused by the 
extreme care needed to place the transfers properly on the stone, in order that the 
impressions raster. Some also suffer from the dose confinement caused by having 
to keep the windows closed to prevent drafts and dust which are injurious to the work. 
All the work a transferrer does is very skilled and it tends therefore to stimulate and 
arouse his interest. There are no occupational diseases in the work of a transferrer. 

Economic conditions. — ^An apprentice boy is generally given from 13 to $4 per week 
at the beginiling of his apprenticeship and his pay ia increased at the rate of about 50 
cents per week each six months. The minimum wage for journeymen reported was 
$22 per week and the maximum $30 per week. The union scale is $22.50 to $25. 
The hoiirs of labor are the same as for engravers, 48 to 51 per week, 8^ to 9 per day, and 
from 4^ to 6 on Saturday. There is little fluctuation in work or emplojonent except 
during the summer months, the dull season in lithograph work. The transferrers and 
print^B have an organization and they are well organized. 

Age of maximum productivity. — ^Apprentices generally enter the trade between the 
ages of 15 and 16, and it takes about five years to learli the trade. The age period 
of maximum productivity may safely be said to be between the ages of 21 and 50. 

Demand for labor. — ^Although the field of this work Is limited there is always demand 
for the efficient transferrer, but not the medium-grade y, orker. It is not likely that 
the demand will increase in the near future. The journeymen here generally come 
from the ranks of the apprentices or from other cities. 

Educational and technical requirements. — A transferrer needs a good elementary- 
school training with special emphasis on arithmetic. He should know scmiething of 
the history, theory, and chemistry of the trade and of the mat^ials used. He should 
have a knowledge of the different methods in printing and any modem method in 
lithography. An efficient transferrer will arrange the design on the stone in such 
manner as to use the least paper in printing. 

What the industry gives. — An apprentice can learn all that is necessaiy for the pur- 
pose of making transfers, but he does not get the general education he may be lack- 
ing in nor any of the technical part of the trade that is necessary for an alert, efficient 
transferrer. 

Deficiency of workmen. — Some workmen are unable to place the transfers accu- 
rately on the stone and to arrange them in the most economical way. This seems to 
be the most common deficiency of the worker. 

What the school ought to give. — ^An apprentice boy should have a good elementary- 
school training, with emphasis on arithmetic, before he enters the trade. After 
entering on his apprenticeship he should have courses of instruction in a day or night 
school in the general subjects in which he is deficient, and at the same time in sub- 
jects pertaining to the technical part, as the theory, history, and chemistry of the 
trade, different methods of printing, and others mentioned above. 

Ltthogmpli Printer. 

Processes. — ^After the transfers have been made the stone or plate is sent to the 
printer for printing. The presses used are of the flat-bed cylinder type similar to 
those used in other printing, with the difference that lithograph presses contain the 
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meftna for molBtening the stone before eadi inking. The stone is placed on the bed 
and moves with a reciprocating motion under the impression cylinder, which carries 
the paper. Ink roll^s are at one &xd and water rollers at the other. As the stone 
paEBes the water rolleis it is m(»stened and immediately afterwards is inked by pass- 
ing under the ink rollers. Ink adheres only to the design or transfer so long as the 
stone is kept wet because of the antipathy of water and grease, and when the paper 
on the impression cylinder is brought in contact with the stone an impression is made 
This process of moistening and inking the stone and oiling the impression must be 
done for every impression that is made. 

Because of the size and weight of the stone used and the slow speed of the flat-bed 
press, which makes about 8,000 im|M|||ninTin a day, the rotary offset press, making 
4,000 an hour, is becoming more popwEar. This press has three cylinders, one of 
which holds the aluminum plate containing the transfers. This plate prints on a 
rubber blanket around the surface of the second cylinder, and this in turn prints on 
the paper carried by the third or impression cylinder. As this offset press runs at 
a much greater speed than the flat-bed press, it seems destined to replace it to a 
large extent. 

The printer in a lithogn^h plant corresponds to the pressman in a printing shop. 
He is giv^i the stone or plate from the transferrer and the blank p^>er and is then 
held responsible for the finished product. He has just one press, as a rule, to be 
responsible for, but he is held rigidly responsible for that. His duties are as follows: 
(1) To make ready the stone or plate, (2) to mix inks until he matches the color on 
the impression sent him by the proof er, (3) to watch for any change of color on the 
printed sheets, (4) to watch for imperfect sheets, (5) to see that the finished sheets are 
taken from the press and put on the proper piles, and (6) to see that the press is oiled 
and properly cared for. 

A printer makes ready the stone by seeing that the impression is printed evenly 
all over. He levels the stone on the bed and makes any other adjustments necessary 
to remedy the impression should it be faulty. As the stones are polished on the face 
time and time again, they necessarily become thinner. The presses are constructed 
to take care of this difference by adjusting the distance between the bed and the 
cylinder. 

The printer must mix his inks to match the colors on the impression made by the 
proofer. This is one of his most difficult operations, for if it be a job of several colors 
and one of the colors varies from the original, the finished product will have the wrong 
color effect. 

The printer must watch for any change of color in the sheets and for any imper- 
fection that may occur from various causes. If the paper, after one printing, should 
shrink or stretch, the colors will not register when the paper is put through the press 
the second time. The printer puts the finished sheets as they collect at the end of 
the press on the proper stacks, unless the sheets are small and can be handled by the 
flyboy. As the paper is delivered from the press it is hard to handle and much care 
must be exercised. 

Another very important duty of the prints is to take the proper care of his press. 
The rollers, both ink and water, must have attention, the press oiled and cleaned at 
regular intervals, and care taken in every way to keep it as efficient as possible. 

Product or specialties. — ^The production of impressions from a lithograph stone after 
the proper make-ready has been made. 

Importance of the trade.— There are about 20 lithograph printers in Richmond. 

Conditions of employmerU. — ^The printer may be affected by the noise and vibra- 
tion of the presses and by confinement in a room with doors and windows closed to 
exclude drafts and moisture. Bronzing, if done in large quantities, may be injurious. 
All work should be stimulative, especially that in colors. 
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Econcymic conrfi^torw.— Apprentices are paid from $3 to |4 per week at the beginning 
of apprenticeship, with an increase of about 50 cents per week each six months. The 
minimum wage reported for journeymen was $15 per week and the maximum $25. 
Lithograph printers in Kichmond work from 48 to 51 hours per week, from 8^^ to 9 
per day, and from 4) to 6 on Saturday. The busy season is generally from September 
to June and the dull time during the summer months. The lithograph printers are 
organized with the transferrers. 

Age of maximum productivity. — Beginners generally enter the trade between the 
ages of 15 and 16, and it takes five years to learn the trade. The period of maximum 
productivity is probably between the ages of 21 and 50. 

DerrmndfoT labor. — There is always a demand for the efficient lithograph printer, 
but this demand will probably be stationary in the near future. The journeymen 
printers are recruited from the ranks of the apprentices and occasionally from a press 
feeder who is given a chance to learn the trade. 

Educational and technical requirements. — A lithograph printer needs at least an 
elementary-school training, with a sense of color harmony. He should be able to 
make ready all kinds of work, to make adjustments to press, to mix inks, to detect 
imperfect sheets, and to do anything required to turn out good work. He should have 
a knowledge of the theory, history, and chemistry of the trade, of material used, and 
of the mechanism of the press. 

What the industry gives. — The apprentice can acquire the trade knowledge necessary 
for the production of the required work, but he can not obtain the technical part in 
the shop. 

Deficiencies of workers. — The most common deficiencies are (1) inability to make 
ready aU kinds of work, (2) to make adjustments to press, and (3) to detect changes 
in color. 

What the school ought to give. — ^Before a boy enters on his apprenticeship, he shoiild 
have a complete training in the elementary schools. After entering on his trade he 
should attend either a day or night school and take those subjects he is deficient in, 
together with such work as the theory, history, and chemistry of the trade and other 
subjects needed to make an alert efficient printer. 

Ilthograph-press Feeder. 

Processes. — The lithograph-press feeder, primarily, does nothing but feed the press. 
He must leam to feed the paper exactly where it belongs, for in color work a slight 
variation will cause the colors not to register. He stands at the back of the machine, 
grasps the paper with one hand and places it in the proper position with the other. 
He must be on the lookout for imperfect sheets, as far as possible, although he is up 
high at the end of the machine and must observe the work as it goes tlirough the press. 
The feeder helps the printer to care for the machine and to make ready, if he is 
not engaged in feeding another press. All offset presses have a self -feeding service 
and, although no feeder is required to feed the presses, a man is required to furnish 
paper to the presses. One man, though, is not required to each offset press. 

Flyhoy. — The flyboy catches the printed sheets as they come through the press, 
keeps them in a straight pile and throws out any that may become torn or injured by 
coming through the press crooked. He keeps the feeder supplied with blank paper, 
and helps the printer to handle the finished sheets, if help is needed. If the work is 
small and the flyboy can manage the sheets, he does that for the printer. The flyboy 
helps to clean the machine and to do at all times whatever the printer may require 
of him. 

Product or specialties. — The product of a lithograph-press feeder is primarily the 
feeding of paper to a lithograph press. 

Importance of the trade. — There are about 25 feeders in Richmond. 
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CoTidituyM of employment. — Standing all day at the press causes a physical strain 
and the noise and vibration of the presses may cause a nervous strain on some. Bronz- 
ing may be injurious if done to a great extent. There is nothing specially stim u lating 
about press feeding, but there seems to be no reason to believe it narrows or restricts 
in any way. 

Economic conditions. — ^The lowest wage reported was $7.14 per week and the maxi- 
mum $10 per week. The hours of labor vary from 48 to 61 per week, 8) to 9 per day, 
and 4^ to 6 on Saturday. The busy season is from September to June, the dull time 
during the summer. There is, however, very little fluctuation in employment. The 
lith<^:raph-press feeders are not organized. 

Age of maximum productivity. — Feeders generally enter their work between the ages 
of 15 to 16 and no specified time is required to become proficient. 

Demand for labor. — ^The supply of skilled, efficient press feeders is limited, but 
there is an abundance of medium-grade men. The supply of feeders is obtained from 
the boys who leave school to go to work, and from transient workers. 

Educational and technical requirements. — A lithograph-press feeder does not need 
much schooling to be able to feed a press, but if he expects to get a better position he 
needs to have an elementarynschool training. Very little trade knowledge ia neces- 
sary for a press feeder. He should have the manipulative skill to feed the paper to 
the press and to help the printer make ready. It would be to his advantage to 
have a knowledge of the theory, history, and chemistry of the trade. A feeder must 
possess good eyesight, be quick, and have some endurance. 

What the industry gives. — There is no apprenticeship in press feeding. The workers 
are either apprentice boys serving to become printers or feeders who do not expect 
to go any higher. A feeder soon becomes proficient enough to handle simple work 
and he is given work of a more difficult character to do as he improves. The feeder, 
therefore, learns enough of the work to produce, but he learns nothing of the technical 
side of the work. There is not much chance of promotion aft^r a feeder earns his 
maximum wage as a feeder, unless he has been given a chance by the printer to learn 
some of his duties. In that case he may in time become a printer. 

Deficiencies of workers. — Careless feeding of paper is the most common deficiency, 
together with inability to detect imperfect sheets. 

What 'the school ought to give. — Before a boy begins to feed a press he should have 
had a training in general education, through the granmiar grade, if possible; after 
entering on his work he should take up a course of instruction, day or night, that will 
help him to advance and make of him a good citizen. 

PHOTO-ENGRAVING. 

Owing to the small number of workers engaged in photo-engraving in Richmond, 
the similarity in general trade conditions and requirements and the fact that the 
worker sometimes engages in more than one occupation, the four occupations of the 
photo-engraver have been considered under one head. 

Processes. — Photo-engraving is a photomechanical process of engraving in which 
the printing surface is in relief. It includes zinc etching and other processes of mak- 
ing line cuts, and the halftone and other processes. 

Operator. — The photographer in a photo-engraving establishment is known bs the 
"operator." The picture or drawing to be reproduced by the halftone process is 
placed on a support in front of a specially designed copying camera. Wet plates are 
made instead of the dry plates of ordinary photography. Just in front of the dry plate 
is placed the "screen, " which is a gelatin film on which a series of black lines have 
been photographed. This film is cemented between two sheets of plate glass. In 
place of the gelatin film a mechanically engraved sheet of glass may be used. After 
exposure to light in the usual manner, the resulting print or negative consists of 
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ike subject appeaiiAg in hall tone en a ground of lines; th*t is, the suilaoeol the 
BC^gfttive is bioken np by lines or dots in legulw series. The oper»tor develops his 
own negative, which is in the foim of a oollodion film on Aglass plate. In making a 
negative for a one etching the process is the same exoept that the screen is not used. 

Etcher.^-The etcher receives from the operator a developed film or negative whidi 
has been stripped from the original g^lass plate; this he cements to another sheet of 
plate glass. A sheet of copper is highly polished and prepared by being coated vidi 
chemicah which are sanative to Ijght. This sheet ol sensitiaed metal is broiq;ht in 
dsee contact with the sheet of glass having on its surface the negative. The whole 
is then exposed to an intense light which renders the suzlaoe of the plate raastant to 
add in a varying degree, dependent on the amount of light which has been admitted 
by the n^;ative. The process for line etchings is somewhat different, but the pon- 
ci|de is the same. The sheet of copper is then placed in an acid bath so anangedtiiat 
by means of a loddng motion the add is carried back and fGilh over the surface of the 
copper. When the plate has been etched deep enough it is removed from the bath 
and washed off. It ia generaUy necesBary to re-etch to bring out certain portions of 
the halAxme to the beet advantage. This consists of coating with aiphaltnm^-which 
is resistant to add — all those portions of the plate which are etched deep aoough aad 
etching deeper the remaining porta. When the etching process is com{)iete, the hail- 
tone is turned over to the finisher. In some plants the finisher does the re-etching 
instead of the etcher. 

Router, — The router by means <d a spedaUy designed machine cuts out the ^rhir^ft 
or halftone to proper size and bends the edges, cuts away or lowers such parts as 
must be removed for multicolor work, and when the plate has been inspected aoid 
oonected by the finisher, the router mounts it on a wood block, which makes the 
cut type high. The router also does sonse hand engraving at times, such as cutting 
out borders, etc. 

Finisher, — The finid^r is a hand engraver, and to him falls the work of corPBcting 
small defects in the finished halftone or etching, isnich aa cutting out i^Kyts and building 
up. He also "tools out'* high lights, burnished shadows, vignettes, and outlines the 
plates for the router to cut by. The fijusher also does all the fine cutting out that can 
not be done by the router. In Richmond the finisher also makes his own proo& on a 
hand proof press. A proofer is sometimes employed for this purpose in larger estab- 
lishments. 

Product or spedaliies. — The production of halftone and zinc line etchings. 

Importance of the trade. — According to the returns on the survey schedules, which 
are practically complete for the trade, there are 11 photo-engravers in Richmond. 

Conditions of employTnent. — ^The operator is compelled to work in intense light, 
which results in considerable eyestrain. The work is stimulative to both interest 
and the intelligence because it varies from day to day, each job calling for spedal 
treatment and a high degree of £Mn. The eyes are liable to injury from the intense 
light. The fumes from the chemicals used are injurious to some. 

The etcher's work calls for careful and alert attention, and there are uncertainties 
in regard to the acdon of the chemicals, etc., which tend to induce a nervous 
strain. The work is highly skilled and is stimulating to the intelligence. The fumes 
from some of the acids used are injurious and there is danger from poisoning, especially 
from bichromate of anunoiua. 

The router's work necessitates close application which may induce eyestrain. The 
work is moderately stimulating and high grade, and multicolor work especially so. 
There is danger of accidental injury from the fast-revolving, unprotected roiUer knives. 

The finisher^ s work requires close appLLcatiaa and the minute character of the wwk 
induces eyestrain. All the work is stimulative. 

So far as ascertained, there is no occupational disease peculiar to the photo-engraver, 
unless the danger of poisoning to which the etcher is subjected, as already men- 
tioned, may be so called. 
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Economic condUions.^—Theire is practically no seaaoaal fluctuation in the demand 
for w<Mrker8. Each firm holds its full force throughout the year. The busy season is 
from September to June, except January; the slack months are July, August, and 
January. Photo-engravers generally work 8^ hours per day and 5^ hours on Saturday. 
In all cases the hours worked per week are 48. 

Apprentices receive $2.50 to $3.50 per week during the first year of apprenticeship, 
$4.50 to $5.50 the second year, $7 to $10 per week the third year, $12 to $14 the fourth 
year, and $14 to $16 per week the fifth year. Journeymen receive the following wages : 
Operators, $18 to $35 per week — ^union scale, halftone operator, $23; line operator, 
$18. Etchers, $18 to $27.50 per week; union scale, $22. Routers, $18 to $25 per 
week; union scale, $18. Finishers, $22 to $30 per week; union scale, $22. The trade 
is fuUy (Hganized. 

Age of maximum productivity. — ^Boys enter the trade between the ages of 15 and 16 
and serve an apprenticeship of five years. The pmod of mairimum productivity is, 
generally speaking, between the ages of 21 and 50. 

Demand for labor. — The deniand for labor is increasing. The supply does not more 
than meet the present demand. Workers are recruited from among boys in the gram- 
mar and hig^ scho<d grades who show aptitude for the work after trial by the 
employer. In the case of journeymen the supply is limited and new workers are 
frequently obtained from other cities. 

Educational and technical requirements. — ^AU photo-engravers should have a good 
general elementary education. The operator and etcher should also have high-school 
or special courses in free-hand drawing and chemistry. The router should have a 
special course in free-hand drawing, and the finisher courses in free-hand drawing and 
the principles of design. The trade and technical requirements for each occupation 
are as follows: 

For the operator: Thorough knowledge as to the making and developing of wet 
plates; proper handling of the camera, lights, filters, screens, etc.; the ability to 
determine the proper lengths of exposure necessary for the best results; a knowledge 
of chemistry, with special reference to the chemistry of the trade; free-hand drawing 
and design; dexterity in handling expensive '^screens " and in developing negatives, 
accuracy, initiative, keenness of sight, and mental alertness. 

For the etcher: Thorough knowledge as to the preparation of zinc plates (sensitizing) 
for printing; preparing for and making the print on the sensitized metal surface; 
preparation of zinc plates for etching (with '^dragon's blood'' powder); preparation 
of the chemicals for etching and the process of etching; a knowledge of chemistry, 
with special reference to the chemistry of the trade; some knowledge of free-hand 
drawing; dexterity in handling and etching plates; accuracy, mental alertness, 
initative, and keenness of sight. 

For the router: Training in the care and use of the routing machine and how to 
engrave by hand; free-hand drawing; dexterity in the use of the routing machine; 
accuracy, keenness of sight, and initiative. 

For the finisher: A thorough knowledge of how to engrave by hand on copper and 
zinc, and the best methods of correcting defects in halftone and zinc etchings; free- 
hand drawing; principles of design; some chemistry; dexterity in handling the 
engraver's tools; accuracy, initiative, and keenness of sight. 

What the industry gives. — ^The period of apprenticeship is five years. Although 
there is no provision made in the shop for systematic instruction for either apprentices 
or journeymen, still under favorable conditions the necessary trade knowledge can 
be gained in the shop. It, however, could be supplemented to good advantage by 
outside work. Technical knowledge can be gained in the shop to a limited degree 
only. The manipulative skill can be acquired fully in the shop. The line of promo- 
tion is from journeyman to foreman. 

Deficiencies of workers. — The most common deficiency is lack of sufficient trade 
and technical knowledge, such as free-hand drawing, l^e principles of design, and 
chemistry. 
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What the sdiool ought to give. — ^Before entering the school the boy should have 
received a complete granunar-echool education, special prevocational course in free- 
hand drawing, the principles of design, and chemistry. Apprentices and journeymen 
«hould receive specialized courses in drawing and design and trade chemistry; also 
a course in modem methods and practices. 

BOOKBINDING. 
FoMiBg, Pastfag, Gstheriag, ColtaitlBC, mad Sewing. 

Processes. — Folding, pasting, gathering, collating, and sewing, whil^ they are sepa- 
rate and distinct operations, may properly be grouped under one head, as in many 
binderies the occupations, with the possible exception of sewing, are interchangeable, 
the operators, who are girls and women, working sometimes at one occupation and 
sometimes at another. 

The first process of making a book is folding. Large sheets of paper are generally 
printed so as to fold in sections of 16 pages. Such a section, when properly folded, is 
called a signature. The folding may be done by hand or by a folding machine. Ma- 
chines are generally used for large "runs," but for small editions, booklets, etc., it is 
often cheaper to fold by hand, owing to the expense of the make-ready on the' folding 
machine. 

In the making of the book there is a considerable amount of pasting to be done, but 
the work included under this specific head is limited to the pasting operations required 
for putting in inserts, such as plates, maps, illustrations, charts, etc. This work is 
done before the sections are gathered. 

After the sections or signatures have been folded they are collected in piles, all the 
sections in each pile being the same. These piles are laid out in consecutive order so 
that when one signature is taken from each pile a complete book will have been 
made. The process of collecting these signatures is called gathering. Gathering 
machines are also used in the larger binderies. 

WTien the book has been gathered and pressed, it goes to the collator, by whom it is 
examined to see if any signature is misplaced or omitted. 

The book is then ready to be sewed. Practically all sewing is done by machine, 
though in a few small binderies hand sewing is done. The machine not only sews 
much more rapidly but also does better work. The signatures are sewed one at a 
time and with from two to five stitches, so that if one breaks the signature is still held 
fast by the other stitches, while in hand sewing the sewing is done in such a manner 
that should the thread break the book is ruined. Small pamphlets are often bound 
together with staples, wlule some larger pamphlets and small books are sometimes 
stitched, which consists of stitching or sewing through all the sections of the book at 
one "time in much the same manner as two pieces of cloth are sewed together. 

Product or specialties. — The product or specialty of a bookbinder in Bichmond does 
not differ materially from that of a bookbinder in other cities. 

Importance of the trade. — There are about 225 females employed in this specific kind 
of work in Richmond. 

Conditions of employment. — Some muscular effort is required in gathering and fold- 
ing, and collating and sewing require close attention, which in some may cause a strain 
on the eyes. There is very little in this work to stimulate the interest or intelligence 
if the worker is kept on one kind of work all of the time. On the other hand, the 
worker is placed in the atmosphere of books and this is an incentive to some to read 
good books. There are no occupational diseases and very little liability to accident. 

Economic conditions. — The beginning wage is generally about $4, and the usual 
wage from $7 to. $9. The maximum wage reported was $14. The regular hours of 
labor vary from Si to 9J per day, from 48 to 54 per week, and from 5 to 6 on 
Saturday. The busy season is generally from September to June and the dullest 
months July and August. This varies, however, for the class of work done. The 
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fluctuation of the year ending May, 1914, was about 18 per cent. There is no organi- 
zation among the workers. 

Age of maximum prodttctivity, — ^The entrance age is generally between 16 and 18, and 
no apprenticeship is served. The b^inner is given more difficult work as she learns 
and is soon able to earn her maximum salary. The age of maximum productivity 
was not reported. 

Demand for labor. — ^The supply of labor seems to be adequate at present, but the 
prospects are that it will increase in the f utiu«. The workers are generally girls from 
the graded schools and unskilled women. 

Educational and technical requirements. — ^A bindery girl should have a common- 
school education, although her work may not call for it. If she expects to advance in 
her work or to be alive to the conditions around her, she certainly needs such training. 
Very littl)3 trade or technical knowledge is required, although it would be of advan- 
tage to know something of the machine used every day and of the material used. A 
knowledge of the history of bookmaking would be of importance. She must be 
rapid in handling her work and also neat and accurate. 

What the industry gives, — ^The necessary amount of manipulative skill can be obtained 
in the shop. This includes pasting, handling folding stick, picking up signatures, 
handling book, and sewing. There is no formal apprenticeship and the advancement 
is due entirely to the accuracy and Rapidity with which the work is done. Promo- 
tion is made a matter of money from one phase of work to another. 

Deficiencies of toorkers. — The common deficiencies of workers are lack of application 
to the work, lack of speed, and inaccuracy. 

What the school ought to give. — Before a girl enters on her work in a bindery she 
should have had an elementary-school education and training in household arts; after 
entering her work she should have training in a day or night school in subjects in 
general education, as English, spelling, etc., and also in household arts. A course in 
the history of bookbinding would also be of advantage to her. 

Forwarding. 

« 

Processes. — Under the head of forwarding there are a number of occupations as fol- 
lows: Trimming, rounding, backing, lining up, and casing in. The work is generally 
performed by men, and, while the occupations are' dissimilar, the workers are to a 
certain extent interchangeable in all but the larger binderies, where a separate worker 
is employed for each occupation. 

After being sewed the books are gathered, or ** jogged up" in bunches and the 
edges trimmed in cutting machines. 

** Rounding" consists of rounding the back of the book; this also results in con- 
caving the front of the book. Rounding may be done by hand with a hammer or 
by a machine called a "rounder and backer." 

"Backing" is the process of putting in the groove on which the cover is hinged, 
and is done in three ways. The oldest way is to clamp the book in a press between 
"backing irons" with the backs slightly projecting, the edges being then gradually 
drawn over with a hammer. The groove may be made with the machine called a 
"roller backer" or the book may be rounded and backed in a machine called a 
''rounder and backer." 

"Lining up " is the process of gliiing to the back of the book a piece of coarse woven 
cloth, wide enough to project about an inch each side of the back. Also cloth head 
bands are sometimes put at the top and bottom of the back. 

"Casing in" or putting on the cover is done both by hand and by machine. In 
either case the process consists of pasting the outside of the first and last leaves of 
the book, putting the cover in the proper place against these pasted leaves and then 
putting the book between boards, the back projecting, and applying pressure for 
several hours. 
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ProdMi &f ipedaUiei.^The product or specialty of a forwarder in Richmoiiid does 

not differ materially from that of a forwarder in other places. 

Importance of the trade. — ^There are about 69 forwarders and finishers in Richmond. 

CondUione of employment, — Some of this work requires long continued standing, 
and this tends to produce a physical strain. All the work is moderately stimuUtiYe 
and this is especially true of fine work. The binderies are small as a rule and oppor- 
tunity is given for variety of work. There seem to be no occupational diseases in this 
work. 

Economic conditions. — The minimum wage reported was $12 per week and the maxi- 
mum $25. The union scale is $15. The regular hours of labor per day vary from 
8) to 9), 48 to 54 per week, and practically all establishments have a short Saturday, 
from 5 to 6 hours. The busy season is generally from September to June, and the dull 
time in the summer, but this varies sometimes according to class of work done. The 
trade is about two-fifths organized; to be more exact, 43 per cent. 

Age of maximum productivity. — Indeterminate. The entrance age is about 16. 

Demand for labor. — ^The supply of medium-grade workers is ample, but there is 
always a demand for the skilled worker. This demand is likely to increase in the 
near future. The workers are generally obtained from boys who leave school at an 
early age, and from transient workers. 

Educational and technical requirements. — A forwarder should have an elementary- 
school education with emphasis on English and literature, in order to appreciate 
more fully the work in which he is engaged. This would stimulate him to read books 
and take a pride in his work. He should know something of the materials used, as 
glue, paste, paper, cloth, etc. A history of bookmaldng would be of advantage to 
him also. He must be able to handle the tools and machines with dexterity and to 
be neat and accurate in gluing, pasting, etc. 

What the industry gives. — ^A beginner can learn and acquire the manipulative skill 
necessary for the accomplishment of the work, but he does not learn anything about 
the theme of the trade. There is, generally speaking, no provision made in the 
shop for the systematic instruction of the journeymen. The line of promotion is 
generally from journeyman to foreman. 

DefideTwies of workers. — Deficiencies most common among forwarders are (1) lack 
of application to work, (2) inaccuracy, and (3) lack of dexterity. 

What the school ought to give. — Before a boy enters the trade, he should have had 
an elementary-school training with prevocational work until he is 16 years old. This 
would tend to give him an idea of several lines Of work and allow him to choose the 
one he likes best. After he has entered the trade he should continue his training by 
attendance in a day or night school, taking up courses in general education in which 
he is deficient and supplementing this by work on the theoretical and technical part 
of the trade, as the history of bookmaking, and knowledge of paper, glue, and paste. 

Plaiflhiiig. 

Processes. — Finishing, which consists of placing the design and title on the cover, is 
generally done in hand or power presses, special dies cut from hard brass being used for 
the purpose. In fine leather-covered books the design, etc., is often ** tooled in " by 
hand. Finishing is done by men, though girls and women assist in a few operations, 
such as laying gold leaf on the cover preparatory to stamping, inspecting, etc. 

Product or specialties. — ^The product or specialty of a finisher in Richmond does 
not differ materially from that of a finisher in the other cities. 

Importance of the trade. — ^There are about 69 forwarders and finishers in Richmond 
at the present time. 

Conditions of employment. — Some of this work requires long-continued standing, 
and this necessarily causes a physical strain. The work of a finisher is also stimula- 
tive and some of it to a very high degree. As the binderies are somewhat small, the 
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worker is ghr^i woric of a varied nature, and Has tends to keep it from becoming 
BMoootonous. There are no occupatJonal diseaaes in the work of a finidier. 

Eoofunmc cornditionB.^'The k^west wage reported for a fimsher was $12 per week 
and the hi^est $25. The union scale u $15. The regular hours of labor vary from 
48 to 54 per week, 8^ to 9i per day, uid from 5 to 6 on Saturday. Practicaily all 
establishmeiits work a ^ort Saturday. The busy season is gMierally from Septem- 
her to June and the dull Hme duiiog July and August. This varies somewhat, how^ 
ever, according to the nature of the work. The fluctuation last year was about 18 
per cent. About 43 per cent of the finifili<»B and forwarders are (Mgaoized. 

Agt of maximwm produedvU^, — Indeterminate. The beginn^ s gen«»lly enter th^ 
work at 16 years of age. 

Demand for labor, — ^There is always a demaad Ux the highly ddlied, efficient work- 
ers, and this demand is likely to increase in the future. The workers are recruited 
trom the grade schools and ftom transient help. 

EdwoaHowd and Uehmcal requiremmti, — A flniaher, to be efficient, could hardly have 
less than an eiementary-school educatum; he should have a wcvking knowledge ci 
{ree-hand drawing and design, ink mixing, and color harmony. Ete must be able to 
make ready for stamping, know how to apply gold leaf, and have theother trade knowl- 
edge neceesary for the accomplishment of his work. It would also be of advantage lor 
him to know soBMthing of the history of his trade, and <d the material used. He 
needs accuracy, neatness, speed, and mental alertness. 

- What ^ industry giwt, — The mudpulative skill and knowledge necessary for the 
accomplishment of the work can be acquired in the d)op, but very little ot the theo- 
retical or technical part. 'Aere is, generally speaking, no systematic instruction for 
journeymen. The only line of promotion is from journeyman to foreman. 

De/uiencies of workmen. — The moet common defldenciee are (1) lack of applica- 
tliMi; (2) lack <d knowledge of anything pertaining to the trade except the woric 
actually being done. 

What the school ought to give, — Before a boy begins to learn this work, he should have 
an elementarynschool education with prevocationai course until the sixteenth year. 
After entering on his trade he should take courses in a day or night school in tiie sub- 
jects he is most deficient in and those oi a theoretical and technical nature that can not 
be obtained in the shop. These include the theory and history of bookmaldng, 
design, ornamentation, color harmony, and ink mixing. 

OIgM«lte-bo«k Makers, Colkrteni, elc. 

Processes. — ^After the lithographed work has dried it goes to the cutting depart- 
ment to be cut up into labels, checks, book covers, etc. This department includes 
cutters, collaters, perforators, numberers, bookmakers. If the work happens to be 
bank checks, for instance, the printed sheets go first to the perforating machine to 
be peiJorated. 

Perforators. — These marbines are run by foot or motive power and the perforation is 
done by means of a disk which has teeth around its circumference. These teeth run 
over the paper and cut holes or perforations. Workers on these machines do nothing 
but work of this character. 
^ Number ers . — If the checks are to be numbered they are sent to a numbering machine, 

run by foot or steam power, and the operator by adjusting the numbering device, 
prints numbers in any order required, the numbers changing automatically after 
each printing. 

Collaters. — Wheae several difierenc kinds of work are to be collated or put together, 
workers known as '* collaters'' are used. For instance, in calendar making, the 
printed sheets for each month are put in separate piles and the collater gathers one 
sheet at a time, in the proper order, until one of each has been collected, and places 
them in a pile or passes them on to the next worker who may bind them together 
with glue or tape. 
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Cutters. — ^The cutter takes the sheets when they are ready to be cut, adjusts the cut- 
ting machine to make the proper cut, and by pushing a \e\et with the hand, on a foot -J 
or power machine, cuts the work into the required size and shape. In the cutting 
department fcirls are used almost without exception , except on the laige cutting 
machines, where the work to be handled is too bulky or too heavy for them. 

Poluhera. — In the large lithograph plants there are some occupations that are not 
found in the small plant. For instance, there are men who do nothing but polish 
stones for the engra* er and transferrer. The stone must first of all be even and true on 
the face and it must have a properly grained or polished surface. The polisher puts 
the stone on a table or support, puts on it water and sand of the proper grade for the 
graining and rolls or rubs another stone over its surface. This polishes and at the 
same time grains the face. A stone may thus be used many times for lithographing 
work. 

Paper stock. — In the paper-stock room there are men who take charge of the blank 
paper. This paper must be laid out to dry, should it come to the plant in a damp con- 
dition or should it become damp by atmospheric conditions while in the stock room. 
Specially prepared racks are constructed , each section of which holds a certain grade 
or quality of paper. 

Bookmakers, — WTien books of cigarette papers are made, the cigarette-book maker 
folds the cover into the proper shape, inserts the required number of sheets of cigarette 
paper, and then binds the whole together. 

Product or specialties. — ^The product or specialty of a cigarette-book maker consists 
of books or packages of cigarette papers. 

Importance of the trade. — ^According to the schedules, there are 26 female cigarette- 
book makers in Richmond. 

Conditions of employment. — There are no nervous or physical strains caused by this 
work and nothing to stimulate. It can not be said, however, that this work retards 
mental de , elopment. 

Economic conditions. — The average wage reported was $4.08 per week. The hours 
of labor are 51 per week, 9 per day, and 6 on Saturday. There is steady employment 
practically the whole year, the only dull season being during the summer months. 
There is no organization among the cigarette-book makers. 

Age of maximum productivity. — Indeterminate. The entrance age is generally 16, 
and no apprenticeship is necessary to learn the work. 

Demand for labor. — The supply of labor is adequate for the demand and this demand 
is apt to remain constant in the near future. The workers are recruited from the 
grammar schools. 

Educational and technical requirements. — A cigarette-book maker, like the press 
feeder, needs very little education for the purpose of making cigarette books, but in 
order to be in line for a better position she should have at least a good elementary- 
school education, especially in arithmetic. She needs to be quick and accifrate in 
folding covers and inserting papers. A knowledge of lithography would be of advan- 
tage to any worker in that trade. 

What the industry gives. — There is no apprenticeship in this work. A girl is soon 
able to do the work required of her, but she has no chance to learn anything of the 
technical part of the trade to make her more intelligent as regards the lithograph work 
as a whole. 

Deficiencies of workers. — The most common deficiency is the inability to count the 
papers accurately and to fold the covers correctly. 

What the school ought to give. — ^The school should give the cigarette-book maker an 
elementary-school education, to enable her to advance in her work. She should 
attend a day or night school to study those subjects she is deficient in and those that 
bear on her trade. 
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APPENDIX C— ANALYSIS OF OCCUPATIONS IN THE BUILDING 

TRADES IN RICHMOND. 

SUMMARY OF THE INDUSTRIAL SURVEY OF THE BUILDING TRADES. 

SCOPE OF THE INQUIBT. 

In all, 20 building trades establishments, employing at the date of the inquiry 875 
workers, were covered by the survey, the number of workers employed by these 
establishments being approximately 30 per cent of all persons engaged in the building 
trades in Richmond, exclusive of those employed in the metal trades establishments.^ 
These latter workers are included in the survey of the metal trades establishments 
and are covered in another section of this report. 

PRODUCT OR SPECIALTIES. 

The establishments from which schedules were secured represent every branch of 
building trades that is found generally in cities having approximately the same 
population as Richmond, the special lines being painting, decorating, sign painting, 
construction of buildings, plumbing, heating and steam fitting, plastering, cement 
and concrete work, wood ndllwork, furniture making, stonecutting, bricklaying, and 
electrical work. 

SIZE OF ESTABLISHMENTS. 

The number of workers employed in individual establishments at the date of the 
inquiry varied from 3 to 200. Inasmuch as the survey was taken in the summer, 
which is the busy season for the building trades generally, the number reported 
employed at the date of filling out the schedules is, in the case of a number of estab- 
lishments, their maximum for the year. In the following table the establishments 
are classified according to size, the classification being based, as regards each estab- 
lishment, upon the maximum number employed at any time during the previous year. 
It will be apparent that in this table the total number of workers, 1,034, does not 
represent the number employed at any one time, but is approximately the number 
which would be employed if the busy seasons for the several establishments were 
exactly coincident. 

Table 67.— BUILDING TRADES ESTABLISHMENTS CLASSIFIED ACCORDING TO MAXI- 
MUM NUMBER EMPLOYED DURING THE YEAP.» 



Maximum number employed. 


Estab- 
lishments. 


Em- 
ployees. 


2S ftnd njidftr. 


6 
4 
8 
2 


55 


26 to 50 


136 


51 to 100 


540 


101 to 200 


303 








Total 


20 


1,034 





> See United States Census of Occupations, 1910. The census classification by occui>ation does not 
enable one to determine exactly the number of workers engaged in the building trades, outside of the 
metal trades establishments. 

* Four establishments employing, respectively, 63, 57, 31, and 10 workers, which made no report of 
maximum and mimimum number employed during the year, have been classified on the basis of number 
employed at the date of the inquiry. 
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In the table following the fluctuation in number employed is shown by individual 
establishments. 

Tabm 68.— number of EMPLOYEES IN 20 BUILDINO TRADES ESTABLISHMENTS IN 
JUNE, 1014, AND MAXIMUM AND MINIMUM NUMBER EMPLOYED IN 1013, BY ESTAB- 
LISHMENTS. 



Estab- 
lish. 

ment 
No. 



1 
2 
3 
4 

6 

6 
7 
8 

10 

11 

12 
13 
14 
IS 
16 
17 
18 
10 
20 



Character of work done. 



Paintlnc and decorating 

MIUworK and house flntthing 

Antique and colonial furniture 

Marble and sranlte cutting 

Brick maaniacturtng and contracting 

Painting, decorating, and paper hanging 

E]eotriooonstruetian(inslaeirark) 

Painting, decorating, and paper hanging.. . . 

Build Ing contractor 

Heavy construction (caipenter and builder) 

Sign lettering and painting 

Plastering contractor 

do 

Builder and contractor 

Heating contracts 

Sheet-metal work, plumbing, and gas fitting 

Building and ofnamental stosiework 

Concrete and cement work 

Plumbing and heating 

O fflce and store fixtures 

Total 



Number employed . 



June, 
1914. 



3 

63 
75 
10 
47 
15 



46 

11 

200 

7 

46 
72 
67 
31 


10 
65 
21 
78 



875 



Maxi- 
mum 
during 
1913. 



0) 



75 
10 
47 
30 
12 
60 
57 

200 
10 

103 
75 



(») 



75 
28 

78 



Mini- 
mum 
daring 
1913. 



0) 



0) 



75 

4 

90 

10 
8 
8 
8 

25 
8 

20 

12 



15 
14 

78 



Percent- 
age the 
mmimum 
is of the 
maxi- 
mum. 



75 



100 
40 
43 
33 
67 
13 
14 
13 
80 
19 
16 



44 



20 
60 

100 



1 Not reported. 



FLUCTUATIONS OF EMPLOYMENT. 

Generally speaking, in the building trades of Richmond, as compared with the 
printing and metal trades, the fluctuations in employment are in a greater degree 
Seasonal. This is not true, however, as regards certain important groups included in 
the building trades, such as, for example, those employed in the making of furniture, 
office fixtures and hardwood finish, in which employment is fairly steady all the year 
round. The most marked seasonal fluctuations are to be found chiefly in trades 
engaged in the actual construction of buildings. In this respect, conditions in Rich- 
mond do not differ materially from those obtaining in other cities, except for the fact 
that the active season in building, owing to the milder climate, is longer in Richmond 
than in cities situated farther north. 

In the case of only 5 of the 16 establishments reporting maximum and TniniTmiig 
number of workers employed during the year preceding the inquiry did the minimum 
exceed 50 per cent of the maximum. In the case of 5 establishments the minimum 
was less than 20 per cent of the maximum. 

SLACK AND BUST PEBIODS. 

Establishments engaged in actual construction work state that their slackest periods 
occur during the winter months. Two establishments report the summer months of 
July and August as being the slackest season; both of these were engaged in the manu- 
facturing of high-grade office furniture and fixtures. Establishments engaged in 
heating, plumbing, and steam fitting report that their slack period is in the spring 
months. 

It is apparent from the report on the schedules that for a majority of the establish- 
ments the busiest months of the year are from March to November, inclusive. 
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SDPFLT OF COMPETENT JOUBNETMEN. 



Almost all of the OToiployefrB state that difficulties are experienced in obtaining com- 
petent joomeymen. The opinion is that these difficulties are to be traced chiefly to 
lack of any system of regular indenture as regards apprentices in the building trades. 

AGE OF BfAXIMUM PRODUCnYTTT. 

Though constantly qualifying their statements by saying ''it depends upon the 
individual/' opinions of employers vary radically with reference to the age period of 
maximum productivity. The lower age limits are variously estimated at from 21 to 
26; the upper limit ranges from 35 to 60. 

SUPPLY OF SKILLED AND UNSKILLED LABOR. 

Although employers differ in their opinions as to the adequacy of the supply of un- 
skilled labor, they, with a surprising unanimity, agree that ^e supply of skilled 
labor is becoming steadily more inadequate relatively to the demand, and the expla- 
nation given is, as has been already stated, the lack of any systematized apprentice- 
ship. 

PROMOTIONS FROM ONE OCCUPATION INTO ANOTHER. 

Chances for promotion in the building trades seem to be very slight. Only one out 
of seven employers reports that such promotions take place in his establishment. 
Employers reporting, in answer to the question ''What is the usual line of pro- 
motion for a journeyman?'' answer invariably ''to foreman." It should be noted, 
however, that in the building trades the opportunity for experienced journeymen to 
establish th^nselves independently is greater than it is in those industries which are 
organized on a large scale. This fact goes far to offset the small opportunity for pro- 
motion 80 long as workers remain employees. 

TRADES THAT CAN BE LEARNED IN THE SHOP. 

In the establishments covered by this investigation, employers state that the follow- 
ing trades can be learned by practice in the occupations: Fainting, decorating, paper 
hanging, general millwork, granite and marble cutting, bricklaying, carpentry, and 
plastering. Two employers — electrical contractors — ^report that "nothing" can be 
learned in their establishments. The returns above noted, as regards the possibility 
of learning the trade in the shop, should be interpreted in the light of answers to other 
questions on the schedule bearing on the subject. For example, in answer to the 
question "What occupations can be learned in your shop with little or no instruc- 
tion?" employers invariably answered "none.'' In answer to the question as to 
whether beginners get any instruction in their shops and by whom, if any, the instruc- 
tion is given, the answer was almost invariably, "Yes, by the foreman." It would 
appear, therefore, that the extent to which instruction is given is measured by the 
ability of the busy foreman to give it, and in most instances such instruction is un- 
doubtedly very inadequate, because the foreman has not in any case the time in which 
to give instruction, and in some cases he lacks the ability. 

UNTRAINED BEGINNERS IN THE SKILLED TRADES. 

In three-fourths of the establishments visited no untrained beginners, save appren- 
tices, are employed. This again would seem to indicate that the trades can not be 
learned "on the job." 

FOREIGN AND AMERICAN TRAINED WORKERS. 

Opinions of employers are equally divided on the question as to whether the foreign- 
trained mechanic is superior to the native American. Those who think that foreign- 
trained workers are superior say that this superiority is due to the more thoroi^h 
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industrial and general schooling of the foreigners. The experience of Richmond 
employers with foreign-trained mechanics is, however, as shown in other parts of 
this report, inconsiderable.^ The deficiencies most commonly noted on the schedules 
as characteristic of the native American are: (a) Lack of a thorough training in the 
trade, (b) lack of general education, (c) lack of a desire to stick to the trade, and (<0 
''whisky." The following deficiencies are, however, specified: Laziness, lack of self- 
control, and lack of ability to apply himself to business. 

STEADY WORK FOR COMPETENT HELP. 

A majority of the employers in the building trades report that they are in a position 
to provide steady employment all the year round to their competent journeymen. 
Others, however, state that they find it necessary when business slows down to lay 
off some even of their most competent workers. 

CONDITIONS UNDER WHICH WORK IS PERFORMED. 

Employers deny the existence in their establishments of conditions that might 
tend to cause nervous or physical strain to their employees, but do make mention of 
the fact that there is danger of accident in certain lines of work, such as that on tall 
buildings, and generally in the placing of heavy timbers and in the erection of steel 
structures. Establishments employing painters and stonecutters make slight men- 
tion of well-known occupational diseases associated with those trades, such as lead 
poisoning and various affections of the lungs and throat due to inhalation of dust. 
These and other conditions which tend to impair the health of the workers are con- 
sidered in detail in the full text description of the several occupations to be found 
elsewhere in this report.^ 

CONDITIONS THAT STIMULATE INTELLIGENCE OF WORKERS. 

t 

Employers agree that intelligence of workers is stimulated only by occupations 
involving more or less skill, and by those which do not involve constant repetition. 
In certain branches of the building trades there is a considerable amount of rough- 
work which can not appeal to the interest of the workers. 

HOW WORKERS ARE TRAINED. 

Although a number of employers state that in their shops some instruction is given 
to beginners by foremen, the returns indicate that there is, in general, in the building 
trades no provision for systematic training. Employers, nevertheless, generally 
assert that none of the bailding trades can be learned in the shops without instruction 
of a kind not now given carefully planned and carried out over a series of years. 

TERMS OF APPRENTICESHIP AGREEMENTS. 

Ten employers report that they have no apprenticeship agreements whatever; 
seven state that they have ** verbal understandings'* with their apprentices. Only 
three have written agreements covering definite periods of apprenticeship, these 
being in the organized trades in which the workers have collective agreements with 
their employers regulating all matters, including apprenticeship. 

Those reporting apprenticeship agreements state that the terms of these agreements 
specify three or four years as the period of apprenticeship and a sliding scale of wages 
determined in accordance with the acquired skill of the apprentice. 

It is the general opinion of employers, more especially of those who have agreements 
with their apprentices, that boys working under agreements take their work more 
seriously than do boys working without any agreement. 

ft 

1 See Table 18, p. 73. > See pp. 147 to 182. 
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INDUSTRY HAMPERED BT LACK OF ELEMENTARY TRAINING. 

It is the tinanimoiis opinion of employers that the eflSiciency and wage-eaming 
power of their employees is impaired by the lack of elementary education, and that 
in consequence the building trades industries as a whole suffer. The employers 
generally assert that school training beyond the seventh grade would be of great value 
to the workers. In addition to a complete elementary-school training, subjects strictly 
vocational in character are specified as particularly advantageous; such as, for exam- 
ple, drawing, shop mathematics, estimating, and reading of blue prints for workers 
engaged in construction work, and color harmony and paint mixing for the painter. 

KIND OF SCHOOL DESHtED. 

Four-fifths of the employers favor evening industrial schools, very few of them 
expressing preference for part-time day industrial schools. As regards each separate 
occupation the subjects specified by employers to be taught in evening school classes 
are included in the outlines of courses given in the analyses of occupations. 

EMPLOYERS WHX COOPERATE IN ESTABLISHMENT OF PART-TIME SCHOOLS. 

Employers suggesting part-time day industrial schools express wilHngness to enter 
into an agreement providing for definite periods of attendance of their apprentices 
at such schools, at the expense of the employers, apprentices to' receive their usual 
ws^s while at school. From six to eight hours per week — ^not exceeding two hours 
per day — it is thought would be adequate to meet the needs of apprentices for school 
training. 

WHAT WORKERS SHOULD BE TAUOHT BEFORE THEY ENTER THE SHOPS. 

As has been noted, employers insist that a complete elementary general education 
is an essential condition of success in the building trades. Eight of the employers 
think that this general education should be supplemented by special courses covering 
shop mathematics and drawing. A few of the employers suggest purely industrial 
subjects pertaining to specific occupations, such as paint mixing, color harmony, 
estimating, and "trade knowledge'' as subjects which should be taught the workers 
before entering the shops. 

NIGHT SCHOOLS FOR JOURNEYMEN. 

Among the subjects suggested for advanced trade evening courses to be given for 
journeymen to increase their efficiency are the following, each being recommended 
with reference to the specific needs of particular occupations: Free-hand, mechanical, 
and architectural drawing, shop mathematics, reading and making of blue prints, 
methods of estimating of costs, paint mixing, color harmony, modeling, lettering, 
history of the trade, and theory of electricity. 

EFFICIENCY TESTS AND RECORDS. 

In comparatively few cases do employers keep any written records of individual 
efficiency, and the usual method of testing the fitness of applicants for employment is 
by actual trial. 

EMPLOYERS WILL COOPERATE IN SYSTEMATIZING SHOP PRACTICE. 

Three-fourths of the employers expressed perfect readiness to cooperate with the 
school authorities in organizing shop practice in order to develop the efficiency of their 
workers. 

In the tflro tables following, statistics are presented showing for the 875 workers em- 
ployed in the 20 building trades establishments covered by the survey establishment 

e071*— Bull. 162—16 10 
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schedulee— (1) the number of joiimeymen, apprenticefl or beginnen, and semiskilled 
workers in each occupation; (2) the rQg:ular houra of labcn* per day; and (3) the regular 
hours of labor per week. 

Tabu a^.-NUlCBER OF JOITRNEYMEN, APPRENTICES OR BEGINKER8, AND SEia- 
SKILLED WORKERS IN 20 BUILDING TRADES BSTABLISHMBNT8, CLASSIFIED BT 
OCCUPATION, JUNE, 1914. 



■ ■ ■ ■ ■ - 1 ■ ■ -■ ■ ■ 1 — ~- 


Number of woikers. 


Oocupatiom. 


Journey- 
men. 


or be- 
ginners. 


Semi- 
skilled 
helpers 

or 1^ 
borers. 


Total. 


Bench hand - 


17 

58 

67 

122 

5 

3 






17 


Brick mason 


2 

5 
3 


25 


8S 


Cabinetmaker 


72 


Carpenter 


100 


225 


Carver 


5 


Cevnent finisher t 




00 
2 


63 


Cement worker 




2 


Decorator 


3 
2 

4 

2 

8 

7 

6 

1 

43 

52 

10 

73 

11 

4 

15 

4 

8 

82 




4 


Draftsman 




3 


KlActrMan . 




9 


Gilder 


2 


Granite ontter - - - 




2 


11 


Lather 


7 


Marble cutter 






8 


Marble polisher -,.,,,,.,.,,-,-, , . , . . 




I 


Mill worker 


2 

1 


30 


77 


Painter 


54 


Pftiwrhamrer , . , . - . , , t 




11 


Fl^terer 


32 

20 

2 

3 

1 


111 


Plumber .,. r 


35 


Sim nainter 


7 


Bteft^n fitter 


20 


Tim\er and sheet-metal worker. .... 


6 


Unhidlsterer 


8 


Wood finisher r r t r-^r^- 






32 










Total number .... . - - , 


657 
«3.7 


41 

4.7 


277 
31.7 


875 


Percent - 


100 







Table 70.— REGULAR HOURS OF LABOR IN 20 BUILDING TRADES ESTABLISHMENTS. 





Number 

ofshoss 

reporting 

specified 

number 

ofhours.^ 


Employees. 


Horns per week. 


Number 
of shops 
reporting 
specifiea 
number 
of hours.i 


Employees. 


Hours per day (ex- 
cept on Saturday). 


Number. 


PercMtt. 


Number. 


Percent. 


8 hours 


7 
3 
7 
4 
2 


114 

61 

420 

142 

138 


13.0 
7.0 
48.0 
16.2 
15.8 


44 hours 


2 

8 
1 

10 
1 
1 


62 
123 

497 
75 
68 


5.9 


84 hours 


48 hours 


14.1 


noiirs. . 


53 hours 


7.4 


M hours 


54 hours 


56.8 


10 hours « 


65 hours 


8.6 




SiR finiira 


7 2 


Total 


20 


S75 


100.0 


Total 




20 


875 


100.0 









1 Three shops are included twioe« dlCEerent hours being reported for diiTerent groups of workers. 
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ANALYSIS OF OCCUPATIONS IN DETAIL. 

CARPENTEBING. 

Processes. — ^The procesBea in carpentering are enentially Ample. They embiace 
woch work as that of catting timbefs, boardfl, and finish to length and riuipe; iramix^ 
op structures; boarding in; weatfaerboardii^; lathing; stair building; putting on 
eztexic»r and interior finieb; and building frames for concrete. 
- These severai processes require manipulative ^ill and trade and technical knowl< 
edge in varying degrees, and in many communities specialization has gone far in 
establiahing distinct trades within the genexal field of carpentering, such as, for 
example, that of the framer, the joiner, the stair builder, the parquet-flow layer, and 
the hardwood finisher. In Richsumd, however, while there is some specialization 
akmg these seveial lines, the carpenter is in general expected to be an all-roand 
carpenter and joiner, and to be mote or less proficient in aH lines of ordinary carpen- 
tering. He is expected on occasion to stake out & building from specifications; to 
get out the frame, and in buildings of simple construction erect it from sill to peak; to 
weatherboard, shuagle, and lath; to build stairs having straight lines and square 
tan»; to do all simple outside and inside finishing in soft wood; and to fit and hang 
ordinary sashes, doors, and blinds. The several lines of work which are more or less 
specialiaed into distinct trades may be briefly described as follows: 

The join^ puts in window frames, hangs sariies, doors, and blinds; does all kinds 
<^ inside woodw<»rk on doorframes, jambs, and trim, washboards, picture moldings, 
wainscotings, and paneled ceilings; he sets mantels, builds the less difilcult stair- 
cases, azfed does all kinds of interior finish, both in hard and in soft wood. 

The e^ir builder makes a G$»ecialty of building the more difi^ult and ornamental 
staircases, such as the double-turn and the c^iral tsrpes. His work consists of building 
and putting in place the stairs, the newel posts, and the handrailings, in the space 
I)rovided for them in the building, with due regard to safety, comfort, artistic design, 
and oznamentatkHi. 

The parquet-floor layer lays parquet floors, which are of hard wood, inlaid usually 
in geometrical pattemsy often in different colors. 

The hardwood finisher works on the finishing of hardwood interiors, scraping and 
polishing them until perfectly smooth and ready for the stainer and vamisher. 

llie h»mer, in the construction of buildings and other structures of omcrete, builds 
wooden frames or forms for inclosing the concrete and holdiog it in place until hard. 

In all of these lines the carpenter must work accurately from blue prints or q>ecifi- 
cations, accuracy in following plans and specifications being fully as essential, for 
example, in the rough work (^ framing up buildings, as it is in the fijier work of innde 
finishing or stair building. The ca^enter's work is practically all of it bench or 
hand-tool work, and requires the use of a great variety of more or less complicated tools. 

Finally, a confdderable amount of the carpenter's time is occupied in caring for 
and sharpening his tools — ^filing his saws, crosscut, block, and rip; sharpening his 
chisels smd bits of different sizes and shapes; and sharpening and adjusting the 
knives of his planes. 

Product or spedaUies. — ^The characteristic {Hoduct of the carpenter, in Richmcmd 
as in other communities, is a buildiz^ or structure of wood, framed up, boarded in, 
weatherboarded, shingled, with outside and inside wood finish put on, floors laid, 
sashes, doors, and blinds hung, and all surfaces prepared for painting, or staining and 
varnishing. 

Importance of the trade. — ^The total number of carpenters in Kichmond in 1910, 
according to the returns of the Federal census, was 1,281, of whom 1,121 were white 
and 160 were colored . This total includes carpenters in the mills and car shops. The 
numberof carpenters in the building trades ia at the present time approximately 600. 
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Conditions of employment. — Practically all of the work of the general carpenter calls 
for the exercise of physical strength; some of it involves heavy lifting, as in the 
placing of heavy timbers, and some, such as floor laying, may involve long continued 
stooping. Generally, however, the work is sufficiently varied to avoid any serious 
physical strain for the experienced, hardened workman. Even in such work as 
floor laying, the carpenter alternates between the use of the saw and the hammer; 
he must select his boards, and as the floor is laid it must be scraped, or planed, or 
sandpapered smooth. The character and variety of the work, and the fact that the 
carpenter must work from specifications, and must on occasion draw up his own 
specifications, makes his work stimulative. For men engaged upon rough work, the 
way of promotion is open in proportion as the worker acquires experience. In none 
of its aspects, except possibly unvaried roughwork, does carpentering restrict the 
mental development of the worker. While in certain lines of work as, for example, 
in erecting frames there is some danger of accident, there are no occupational dis- 
eases, and in general the conditions of work are such as to insure the worker's good 
health. 

Ecofuymdc conditions. — During his first year the apprentice earns from $4 to $5 per 
week, and his wage is increased from year to year, so that during the last year of his 
apprenticeship he is earning from |7 to |8 per week. The minimum wage reported 
on the survey schedules by journeymen is |15, the maximum wage |21 per week; 
the union scale is $18. Carpenters work from 8) to 9 hours per day, with a short 
Saturday of 5} or 6 hours, making a full-time working week of from 48 to 54 hours. 
While the fluctuation in employment from year to year depends largely upon activ- 
ity in the building trades, the carpenters average about 10 months of work in the 
course of a year. In Richmond the climate is such that the active season in build- 
ing is prolonged, extending in general from the Ist of March to the end of December, 
leaving a short slack season extending through January and February. Approx- 
imately one-half of the carpenters are members of the carpenters' and joiners' union. 

Age of maximum productivity. — Boys enter the trade between the ages of 16 and 18 
and serve an apprenticeship of four years. According to the returns on the schedulesy 
the productivity of carpenters is at its maximum during the age period from 25 to 55* 

Demand for labor. — In Richmond the demand for workers is increasing, especially 
for efficient skilled workmen who have served a' full apprenticeship. The supply of 
semiskilled workers is, however, fully adequate to meet the demand for such labor. 
Apprentices are recruited largely from the lower grades of the grammar school. Casual 
laborers enter the trade as unskilled workmen, and as they acquire experience are 
employed on work requiring some degree of skill. 

Educational and technical requirements. — ^Any deficiency in general education, such 
as is represented by the lack of a grammar-school course, can not fail to be a serious 
handicap for the carpenter who would advance in his trade to any position of inde- 
pendence. In addition to this he requires for success in his occupation a very con- 
siderable amount of trade and of technical knowledge, covering the uses of a great 
variety of hand tools, the qualities of various kinds of woods, the various methods of 
building construction, free-hand, mechanical, and architectural drawing, blue-print 
reading of architects' plans and specifications, and the mathematics required for 
determining angles, heights, weights, and strains. 

Tools and Their Um. 

IThe d^;ree and diversity of manipulative skill and of trade knowledge required by 
the carpenter can best be indicated by a brief description of the principal tools in the 
use of which he must become adept. These are as follows: 

Saws: A carpenter's handsaw consists of a thin piece of steel called the blade, upon 
which teeth are cut along the edge. The handle end of the blade is called the head 
and the other end the i)oint. The blade is considerably wider at the head than at the 



i-j 



VOCATIONAL EDUCATION SUBVBY OP BICHMOND, VA. 149 

XK>int. Handsaws are classified as rip and crosscut; the ripsaw is for cutting with the 
grain of the wood and the crosscut is for cutting across the grain. They are also classi- 
fied according to the number of teeth 'per inch. The saw in order to cut well and move 
freely must have what is called "set.'' Setting a saw consists of bending its teeth 
alternately from side to side, thus making the cut wider than the blade is thick. The 
amount of set varies according to the use of the saw. In sawing green or undried 
lumber the saw requires a greater set than in sawing well-seasoned lumber, and a 
crosscut saw requires more set than a ripsaw. The pitch of the saw tooth is the angle 
formed by the Wanting edge of the tooth with a straight line drawn through the point 
of the tooth at right angles to the edge of the saw blade. The amount of pitch depends 
upon the kind of work for which the saw is to be used, ripsaws, for example, requiring 
more pitch than do crosscut saws. 

The crosscut saw is used for cutting across the grain, and the teeth are filed so that 
the cutting edges are on the side. The teeth are sharpened to a point, one on one 
side, the next on the other, leaving a V-shaped space between and giving two parallel 
lines of sharp points. The ripsaw is used for cutting with the grain, and the teeth are 
filed straight across at right angles to the line of the blade, making them chisel shaped. 
The hacksaw is a saw having a thin blade strengthened by a heavy steel backpiece 
and is used upon work requiring accurate cutting. The teeth are such that it may be 
used either as a rip or a crosscut saw. The compass saw has a thin narrow blade fitted 
in a handle and is used for inside curved sawing. The turning saw, used to cut along 
curved lines, haa a thin narrow blade, fastened at each end in a frame in such a manner 
that it may be loosened and the blade put through an auger hole and then refastened. 
The carpenter must be skillful not only in the use of these various saws, but as well in 
filing and setting them properly and in testing new saws for proper temper and quality. 

Planes: The plane, used for straightening and smoothing the surfaces, consists of 
a body in the bottom of which there is a slit called the throat, through which the 
cutting piece called the plane iron or blade projects. The cutting part of the plane 
consists of the plane iron the end of which is sharpened on a bevel to a cutting edge, 
and the plane cap iron, a flat curved piece of steel which ib listened against the plsme 
iron about one-sixteenth of an inch from the cutting edge by a short heavy screw 
called the plane-iron screw. This cap iron serves to stiffen the plane iron and also 
bends and breaks the shaving, thereby preventing a splitting action in front of the 
cutting edge. Just back of the throat of the plane is the frog, fastened to the bottom 
by screws. The object of this frog is to hold the plane and cap iron in place and to 
carry the thumbscrews by which the plane iron is adjusted. The plane iron and 
cap iron are held firmly in place against the frog by means of a clamp worked by a 
cam. The vertical adjustment of the blade for thickness of shaving is made by means 
of a thumbscrew on the imderside of the frog, and the horizontal adjustment of the 
plane iron is by a lever just under the plane iron. 

Planes are made in different sizes and lengths to suit the different kinds of work. 
The jack-plane is about 13 inches long and is used for removing large quantities of 
rough wood, leaving the piece fairly smooth. The smooth plane is used for smoothing 
material which has been roughly smoothed and straightened. The jointer plane is 
often 2 feet or more in length and is used for straightening long and uneven material — 
most often for glue joints. The block plane is about 6 inches long and is used in 
planing the end grain of the wood, where there is no vise handy for holding the piece. 
A very considerable d^;ree of skill is required for sharpening properly and adjusting 
these planes for different classes of work. 

The brace €md bit: The brace is a tool used to hold and turn the various kinds of bits 
used in boring, drilling, countersinking, or driving screws. They are made in two 
kinds, liie ordinary brace and the ratchet brace; the latter is fitted with a ratchet in 
the-grip BO ^that the bit can be turned in one direction only. This brace is necessary 
where an entire revolution of the brace can not be made, and also for boring in hard 
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irood, or tuming laige screws. The most common fonas of bits used in Hie bface 
ace the following: The auger bit, which has a spur to dmw the lAt into the wood, two 
Bibs for cutting the fiber, and two lips to remove the waste whtdi is brought by the 
twist to the surface. The drill bit whidh has only the twist sharpened at the end 
IS made of tempered steel and is used in boring either hard wood or iron. The counter- 
sink bit has a large V-shaped cutting end £or enlaiging screw holes so that the screw 
head will draw down even with or below the sur&oe. The acrew-driv» bit is like 
the blade end of a screw driver and is used (or driving large screws. 

Squares: The framing square is a laige square made of one piece of metal; the long 
arm, which is usually 24 inches k)ng, is called the blade, and the ah(»t arm, usually 
18 inches kng, is called the tongue. The square is graduated to inches and frac- 
tions of an inch; also on the blade there is a board-measure scale, and tm. the tongue 
a rafter-measure table. This is <me of the most imp(Htant tools the caipenta: has 
to use. The framing square, however, is used more often in getting board measures, 
testing com«!B, and for setting the bevel to various angles. The try-square consists 
of a blade— a thin piece of stedi — with a handle of wood or steel, called a beam, at- 
tached so that the edge of the beam forms a right angle with the edge of the blade. 
The blade is gzadurXed into inches and fractions of an indi. The try-square is used 
in testing the end or edge of a piece of material to see that it is square with the ad- 
joining surface and also to test the thickness of the piece. 

Chisels and gouges: Chisels are comm<»zly made in two kinds: The framing chisel, 
used for heavy work, which has the hsokUe fitted into a socket on the end ol the 
dbdael; and the firmer chisel used for lights work, whidi has a tang upon which the 
handle is fitted. Chisels are of varying widths, are used for cutting joints, and are 
among the most us^ul of the carpent^'s tools. Gouges are similar tools except that 
the cutting edges are curved, with an inskie or an outside bevel. 

Gauges: The marking gauge consists of a beam holding a marking point or spur of 
metal, the beam being graduated to inches and fractions of an inch. There is a head 
which slides over the beam, and in the head is a thiimbscr^w for holding it in place 
at any desired distance from the q>ur. The marking gauge is used for laying out lines 
along the grain of the wood. In the pencil gauge a pencil point is inserted in place 
of the metal spur. In the aJittang gauge the ^ur is made sharp and strong enough 
to cut through thin material, and in some cases the gauge is coni^ructed withahandle 
like that on a plane. 

Other tools in the use of which the carpenter must acquire manipulative skill are 
the spoke shave, for smoothing curved surfaces; the mallet, for driving dbis^ in 
heavy cutting; the bevel, with movable blade used in getting an^es for cuttuig rafter 
ends and other material; screw drivera of various types, such as mtchet and spiral; 
hanuners, fiat and bell &oed; muber boxes, levels, wienchea, awls, nail sets, rules, 
files, rasps, pliers, hatchets, bench axes and vises. 

A very important part of the carpenter's trade knowledge relates to the care oi his 
tools. The carpent^s bench, which is perhaps the most neglocted of anything that 
he uses — ^with the result that it is frequently rendered unfit for use — ^must be kept 
free from naLb, glue, and marred places in order not to scratch the work placed upcm 
it. Saws by constant use in all sorts of weather become dulled, rusted, and loose at 
the handles, and must be pn^;>erly repaired or they soon become tiseless for accurate 
work. If wooden planes are used, the metal parts must be kept bright and the woodon 
soles true and free from grooves caused by nails or sand particles. Iron planes, which 
rust easily, must be kept well oiled, especially in damp weathw. Chisels must be 
kept bright and clean and the bandies in good condition. The handle of a chisel 
should always be struck with the mallet, as the hammer will split it, and when in 
this condition it can not be safely used, nor can accurate work be done with it. AU 
edge tools must be keptshaip and kee from rust, as a matter of economy of time and 
ktbor and of quality of workmanrfiip. 
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Ib addition to hu vocational equipment in the way of manipulative aidll, and of 
trade and technical knowledge the carpenter if he k to advance in his trade, must bo 
a man of practical judgment, of good artistic sense and Imagination, and with a capacity 
Irar sfdVang the practical problems that arise in every line of his woi^. 

What- the induHrp gives, — The apprenticeship period f<Nr the carpentn' is four years. 
During the first year the apprentice helps in moving lumber, carrying pieces to the 
man on the job, sandpapering, cleaning, and mAking himself generally useful. He 
learns something of the use of the different tools, and acquires some skill in sawing, 
planixig, beveling, leveling, and plumbing. In his second year he helps in cutting 
flooring and ceiling joists, studding and plate timbers, and in framing up buildings. 
He is also generally employed in other work as a helper. During his third year the 
apprentice works at cutting and placing sills, joists, studding, and plates and also 
helps in the construction of cc»nmon, hip, and valley roofs, in cutting and placing 
rafters, trusses, and braces, in weatherboarding, shingling, and lathing. In the fourth 
year of his apprenticeship, in addition to doing work as in the three proceeding years, 
he is allowed to do inside work on ceilings, wainscotings, and floors; to fit and hang 
sashes, doom, and blinds, and put on hardware. He is also given the more difficult 
outside W(»k, as building and finishing porches and cornices. 

As a result of apprenticeship training under &vorable conditions, the boy who has 
served his full time may be expected to know the names and special uses of the carpen- 
ter's tools and to have acquired a foir degree of technical skill. Whether or not he 
will have acquired anything beyond this practical trade knowledge will depend upon 
the conditions under which he has worked, but in comparatively few cases is it true 
that the apprentice emerges from his apprenticeship with any adequate equipment 
of technical knowledge. Unless the conditions are exceptional this sort of knowledge, 
which is of greatest practical value, must be acquired in some other way than by prac- 
ticing the trade. It may be noted that there is in Richmond v^y little, if any, well- 
defined systematic training of apprentices or of journeymen beyond the requirements 
of the work in hand. Some provision for such training would seem to be particu- 
larly important in the case of the carpenter, since the possibilities ot advancement for 
him are almost entir^y dependent upon his individual skill and capacity tat assum- 
ing the responsibilities that necessarily attach to independent work in any line. 

Deficiencies qf workmen. — ^The common deficiencies of wwkmen, as noted on the 
schedules, emphaslKe this lack of systematic training, since they embrace not only a 
want of general elementary education, but also a lack of knowledge ot such funda- 
mental requisites of the trade as mechanical drawii!^, shop mathematics, and ability 
to read blue prints of architects' plans and specifications. 

What the school ou^t to give, — In order to supplement the knowledge gained by the 
boy who is already working as a carpenter's apprentice, the aim of a school should be 
to give him a working knowledge of the scientific principles of the trade, which wotdd 
enable ^^m eventually to rise to a position of responsibility. In general, the fallowing 
courses of study may be outlined. These courses are suggested by the schedule 
returns as necessary to meet the needs aud common deficiencies of workers in Rich- 
mond. 

Gouraefl of Stady. 

Mathematics: In this course emphasis should be laid upon that application of geo- 
metrical principles which is of practical value in such work as, for example, the con- 
struction of hipped or gabled roofis, and the determinati<m of angles, heights, lengths, 
smd surfaces. 

Blue-print reading: This course should enable the boy to read and to worik from 
architects' plans and specifications. 

Free-hand and medionieal drawing: In this course training should be given in making 
free-hand sketches and mechanical drawings of building plans, tracings, and blue 
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prints. Architectural drawing b also very necessary for the vorker who wishes to go 
far in his trade. 

Business practice in the trade: This course should cover such topics as the law of 
business contracts, building codes, liens, notes, and discounts; the statute of limi- 
tations; the legal regulation of labor conditions; business English; bookkeeping; 
and the kinds, grades, and markets of lumber. 

Modem methods: An advanced trade com-se providing for shop talks on modem 
methods of construction, on tools and materials, and, in general, on modem practice 
in the trade. 

BRICKLATING. 

Processes. — ^The bricklayer in Richmond is commonly expected to do any kind of 
brickwork, whether plain or ornamental, required in the construction of buildings, 
including the setting of window sills and caps of cut stone or other material. Out- 
stone doorsills and ornamental belts are, however, as a rule, set by stonemasons, while 
sheet-iron cornices and cement brackets are set by men employed by the manufacturers 
of these products. 

The bricklayer is essentially a wall builder, and a first essential of his trade is a 
knowledge of the various methods of bonding employed in the construction of walls. 
Bonding is the art of binding brickwork together so that it will stand up well, by 
properly alternating stretchers and headers, taking care that each joint is covered by 
a solid center above and below and that enough transverse brick are laid to bind 
together the back and front wall. There are many different kinds of bonds, but that 
most used in Richmond is called ''4-inch bond.'' It consists of six or seven courses 
of stretchers and then a course of headers, care being taken to break joints properly. 
English and Flemish bonds are also used in Richmond to some extent. The English 
bond consists of alternate courses of stretchers and headers; the Flemish bond of 
alternate stretchers and headers in the same course breaking joints with the courses 
above and below. 

The bricklayer must be proficient not only in the building of straight walls, both 
inside and outside, but also in the raising of inside and outside comers; in the carrying 
up of chimney flues; in the building in of window frames; in the construction of 
arches and gables, and in the laying of pressed brick, terra-cotta trimmings, an^ other 
ornamental materials. All of this work requires skill in handling the tools of the trade, 
which include trowel, chisel, hammer, plumb rule, level, line and pins, scutch, 
jointer, brick saw and chopping block, and in manipulating the various materials 
which are used — ^the brick and mortar. 

Product or specialties, — ^Bricklaying includes any kind of brickwork required in the 
constmction of buildings, whether plain or ornamental, the laying of machinery 
foundations, the construction of tunnels and sewers, the putting up of power-plant 
chinmeys, the setting of boilers, construction of bake ovens and of brickwork in blast 
and open-hearth furnaces. 

Importance of the trade.— K conservative estimate places the number of bricklayers 
in Richmond at about 300. 

Conditions of employment. — ^The bricklayer is usually strong and healthy. The 
very nature of his work and the fact that it is mostly outdoor work are factors favorable 
to the maintenance of a vigorous constitution. It is customary to allow an hour for 
dinner, and, as the work does not involve either eyestrain or nervous strain, or any 
special dangers from machinery or from handling poisonous materials, the occupation 
may be classed as an extremely healthful one. There is nothing in the trade that 
tends to narrow or restrict the mental development of the worker. On the contrary 
as the work is of a varied character it is calculated to stimulate the worker's interest. 

Economic conditions. — The maximum wage reported for journeymen in this trade 
on the survey schedules is |31.20 per week; the mininnim wage $29.25. The union 
rate is |30.80. Apprentices receive a wage of $4 per week during the first year, $5 
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in the second year, $6 in the third year, and $7 in the fourth year. Apprentices' wages 
are usually increased 50 cents per week every six months. 

Bricklayers in Richmond work from 44 to 48 hours per week, working 8 to 9 hours 
per day, and from 4 to 5 hours on Saturday. On accouivt of the fluctuations in the 
building industry only a comparatively small number are constantly employed. 
The busy season is from March to November, inclusive, and the slack season from 
December to February, inclusive. The bricklayers in Richmond are completely 
organized. 

Age of maximum ^productivity. — ^The workers in the trade enter at 17 or 18 years 
of age as apprentices and are reqtdred to serve four years. It takes a journeyman 
from two to five years after his apprenticeship to reach the point of maximum pro- 
ductivity.. On the average this is then maintained until he has attained approxi- 
mately the age of 55. 

Demand for labor. — The number of bricklayers in Richmond is adequate to meet 
the demand, which is at present stationary. Boys entering the trade come from 
the lower grades of the grammar school. 

Educational and technical requirements. — ^The bricklayer should have at least a com- 
plete grammar-school and prevocational training, and it may be noted that as a rule 
he can not advantageously enter the trade as an apprentice until his sixteenth year. 

Tools and Materials. 

In the practice of the trade manipulative skill is required in the handling of the 
tools and materials described in the following paragraphs: 

Trowels: The trowel is a tool having a thin triangular steel blade fitted with a 
crank-shaped handle. The trowels most commonly used are of two kinds — ^the large 
brick trowel, with a blade about 12 or 14 inches long, used for handling mortar in 
la3dng brick; and the pointing trowel, having a blade about 4 inches long, used for 
finishing or pointing the mortar in the joints. The pointer is made in two styles — 
one with a wide blad« for pointing ordinary brick joints and one with a narrow blade 
for finishing the joints in work where such materials as pressed brick or terra cotta 
are used. 

Chisels: Brick chisels are of the following kinds: The bolster or broad chisel is 
made of one piece of hard steel and consists of a short handle about 5 inches long and 
a blade between 2 and 3 inches wide by 2 inches long. This chisel is used in cutting 
brick to size. The broad chisel is made in two styles— one with a cutting edge, which 
is called simply the chisel, and the other with the edge a bevel, about one-fourth 
of an inch wide and with very little angle. This chisel is called a "set.'* The 
cutting chisel is round and made in any length which is desirable, usually from 12 
to 14 inches. The cutting edge is ground from both sides. This chisel is used for 
cutting holes in brickwork. 

Hammer: The bricklayer's hammer has a hard steel head about 6 inches long, with 
a driving face on one end and a sharp peen for dressing brick on the other. The head 
is fitted with a handle about 10 inches long and is used for breaking and dressing brick 
to size. 

The plumb rule or level: The plumb rule consists of a piece of wood about seven- 
eighths of an inch thick, 4 inches wide and 4 feet long, perfectly square and straight. 
A straight line is marked in the middle lengthwise of the piece, a string beLng fas- 
tened at one end of this line. On tlie other end of the Une is a plumb bob which 
hangs opposite a hole cut through the rule near the end. When the rule is placed 
against the wall if the string hangs along the line through the middle of the rule the 
wall is plumb. The plumb rule, however, is now usually made on the principle of 
a level, having small vials filled with liquid containing an air bubble. When held 
in a perf ectiy horizontal jxxdtion the bubble stands in the middle between two small 
lines marked on the vial. These vials are mounted both in the sides and ends of the 
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role 09 that it niAy be used either aa a plumb or level and without the use of the line 
and plumb bob. 

The line and pins: Pina are made of steel about 6 inches long, with a thin, wedge- 
shaped point for sticking into the joints at the oomen. Between the pins the line 
is stretched, the brick b^ng laid to this line. 

Scutch: The scutch is a modified hammer, having a blade on one end of the head 
and a pick on the other. It is used in dressing brick for arches, and in other work. 

Jointer: The jointer is a round, curved piece of steel used to dress the joints in bdck- 
w(Mrk, givii^ the mortar in the joint a convex surface. One end is laiger than the 
other to suit the different kinds of joints. 

Bride saw: This is a frame saw having a cutting edge made of two twisted steel wires. 
It is used to cut soft brick for irregular work. 

Chopping block: The chopping block used by bricklayers is a block of wood, with a 
right-angled groove about the size of the brick cut in the top. The brick is laid in 
this groove for dressing. 

The principal materials used by the bricklayer are the fcdlowing: 

Lime: Lime is calcium oxide made usually by heating limestone, or shells, thus 
drawing oft the carbonic acid. It has the property of hardening when mixed with 
sand and water. 

Cement: The cement used in Richmond is usually either Portland or Rosendale, the 
Portland being much the better grade. Rosendale is a natural cement made by cal- 
cining impure limestone containing sand and clay. Portland cement is a manufac- 
tured product made by grinding and mixing chalk and clay, drying and calcimng the 
product, thus forming a dark-colored mass. It is then ground to a fine powder, which 
is slate gray in coIcht. This cement has the property of hardening under water as well 
as in air. 

Brick: Bricks are rectangular blocks of clay usually 6^ by 4i by 2 Inches in caze, 
molded into diape, and burned to give hardness and durability. They are, however, 
made in a variety of shapes as well as colors, and may be rough, pressed, faced, or 
enameled. 

Mortar: The mortar usually used for laying brick consists of 1 part Portland c^nent, 
2 parts of lime, and 6 parts of sharp sand. If the mortar has to be c(^ored red, Vene- 
tian red, a dry color, or more often a liquid color called Pecora, is used. If a dark 
mortar is desired, Rosendale or Portland cement is mixed with lampUack. The 
color is put in after the mortar is cool, otherwise it will bleach. 

The following implements are used by the laborers who prepare and deliver mate- 
rials to the bricklayer: 

The brick hod and mcrtar hod: The laborers in Richnu>nd are all Negroes, and they 
very seldom use the brick or mortar hod. They carry the brick on a board and the 
mortar in a small wooden tub on their heads, thus leaving their hands free for climbing 
ladders. 

Mortar bocgrd: The mortar board, which is from 2^ to 3 feet square, is used in carrying 
the mortar to the bricklayer. 

Miyrtar bed: The mortar bed, large or small as may be required, is constructed of 
strong boards fijioly fastened together. It should not be over 2 feet deep. The bed 
is used to hold the mortar while mixing. 

Tlie $and screen: The sand screen is a coarse wire net upon a frame about 2 feet wide 
by 6 feet long, used at an angle of 45^. The sand is thrown against the screen and 
sifts as it rolls down. 

The bricklayer should be not only skillfid in handling the tools of his trade, and 
well informed regarding the composition and qualities of the materials which he uses^ 
but should in addition be capable of working from blue prints of plans and specifica- 
tions. He should have a knowledge of building construction which will enable hiia 



VOCATIONAL EDUCATION SUBVET OF RICHMOND; VA. 15$ 

to detennine, for example, the proper tliickiieaB and structure of walls, flues, and 
foundations, the formation of arches— upright or inverted segmental, circular, flat, or 
gothic — and the design of cornices, gables, pilasters, panels; and fireplaces. It will 
be apparent that these practical requirements presuppose a thorough training in cer- 
tain l»anches of applied mathematici^ and in other systematic subjects. 

What the industry gives, — ^In most cases the only knowledge the boy acquires during 
his apprenticeship is the manipulative skill required in the actual laying of the brick* 
The boy receives some help in acquiring facility in practical work from the foreman 
and journeymen on the job. During the first six months the apprentice works on 
straight inside w(»:k, such as partitions. Then if he has become proficient in this, he 
is allowed to do outside straight work, with the exception of front walls. By this 
method he learns the use of the trowel, the handling and iq>reading of mortar, working 
to the line, using line and pins, and jMintiDg and finishing his work. During the 
second year, besides doing work similar to that done in the first year, the apprentice 
does ''plumb work,^' learning to raise inside comers, as door and chimney jambs, 
and to carry chimney fines. After he has mastered the raidng of inside comers he 
will be allowed to work on outside ccmiers. Besides becoming more familiar with 
the tools used the first year, this year he will become familiar with the use of the 
plumb rule and level, and will also learn to use his eye in keeping his work straight. 
In his third year the apprentice will be given work building in window frames, the 
different kinds of arches and gables, and any kind of brickwork net involving pressed 
brick or other <Mrnamental material. In his fourth year he will be given pressed-lnrick 
fronts, setting cutHstone window sills and caps, and terrarcotta trimmings. There 
is, however, no provision made in the trade for the systematic instruction of either 
apprentices or journeymen. 

Deficiencies of workmen. — ^The common deficiencies of the bricklayers relate to the 
practical requirements which have been specified. According to their own reports, 
the workers feel that they are deficient in mathematics of the trade, in architectural 
drawing, in ability to read architects' plans and specifications, and in general 
education. 

■ What the school aught to give. — ^In the way ot general preparation for his work the 
bricklayer should have a complete elementary-school education. The character of 
continuation work indicated by the results of the survey as needed by those who 
have entered the trade is shown in the following topical outlines for instruction: 

Practical work: Mi -ring mortar, spreading mortar, building the different kinds of 
wsdls with return and intersection and with the different kinds of bond. Work on 
comers, angles, fireplaces, chimneys, windows, building in window frames, brick 
cornices, and the different kinds of arches and gables. Along with this work the 
boy should learn the tools, their kinds and uses, and the kinds, preparations, qual- 
ities, and uses of the various materials. In general, this knowledge should be ac- 
quired outside the school while at work, but when it is not so acquired the oppor- 
tunity to acquire it should be provided by the school. 

Mathematics: Shop mathematics, consisting of that part of arithmetic, algebra, 
geometry, and trigonometry which can be applied to the trade in such problems as 
arise in building construction and in the work. 

Drawing: Both free-hand and mechanical drawing, the different kinds of bond, 
building plans, details, etc.; the making of tracings and blue prints. Architectural 
drawing is also necessary to the worker who wishes to go far in the building line. 

Physics and chemistry: Physics and chemistary applied in a practical manner to the 
strength, qualities, placing, and manufacture of materials used in the trade. 

Shop lectures: On the tools, problems, and modem practice in the trade. 
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STONECirmNG. 

Processes. — The procesees of stonecutting, as the trade is carried on in Richmond, 
can best be described under the following headings: Granite cutting, soft-stone cut- 
ting, and block cutting. 

Granite cutting: The granite cutter, as the name implies, is a worker and finisher 
of granite or other hard stone, which is secured from the quarries by blasting and 
shipped to the stoneyards or the building site. The stone block, aa it comes from 
the quarries, is of irregular shape, and the first processes in stonecutting have to do 
with making it straight and true, i. e., with lining it up. The cutter lines up the 
stone by cutting on its face or edge, with a machine or hand chisel or drill, a line 
which, being straight and true, becomes his working mark. The stone is then pointed 
or roughed off by the use of the peen hammer or a pointing machine tool. After being 
roughed off or pointed as near the line as possible, the stone is smoothed up with the 
hand or machine bush. The hand bush is a hammer whose face is composed of 
4, 6, 8, 10, or 12 sharp pyramidal points, or cutters, the number being generally 
specified in the agreement between contractor and builder. The stone is first worked 
down with a coarse bush and is then finished with a fine bush. 

If the stone is to be polished, it is placed under a grinding mill and ground down 
with chilled shot, after which it is ground with carborundum. It is then ready for 
glossing or polishing, which is accomplished by rubbing the surface with putty and 
water. 

If the stone is to have any inscription or design cut on, this work is then done, 
after which it is ready to erect. The finished stone is set in mortar and the joints 
pointed with a jointer or trowel. In monument work the bottom and top base are 
worked as described above and then the shaft. Sometimes a cap is used, which is 
placed between the top base and the shaft. These parts are placed one upon the other, 
the bottom base first, then the top base, then the cap, the last to be placed in position 
being the shaft. The several parts are set up without being tied together in any way. 
In a monument of the cross design the lower end of the shaft has a shank cut on and 
the base has a slot cut for the shaft to fit in; in some cases a hole also is drilled in 
the base and shank and a galvanized-iron pin placed therein to help hold the piec^ 
together. 

The granite cutter generally has no knowledge of lettering or designing, and this 
class of work is done by some one who has perfected himself in this special line. 

Soft-stone cutting: Soft-stone work is all done by machine tools. The stone is lined 
up or marked off to straighten it and get out of the wind, and is then sawed by a ma- 
chine saw, planed by a machine planer, and is finally shaped up to form with either 
a shaper or a Blotter. 

Bloch cutting : In getting out stone blocks for paving the stone is first drilled and 
a line traced on both faces by the use of tracer and hammer. The block is then struck 
with a hammer, broken along the traced line, and the joint faced off either with a drill 
or side hammer, shaping it sufficiently to be set in sand for paving. 

Product or specialties. — ^Very little block cutting is done in the city at the present 
time, although this line of work has in the past given employment to a considerable 
number of men. The product of the stonecutter is in the form of dressed stone, hard 
and soft, for buildings and for ornamental monuments. The work includes the cutting 
of letters and designs in stone, and it may be noted that the stonecutters of Richmond 
do also a certain amount of marbl ) working. 

Importance of the trade. — The occupation gives employment at the present time to 
approximately 70 men, although the census of 1910 returned the number of stone- 
cutters as being in that year 101. At the date of the census a considerable number 
of block cutters were employed who have since left the city. 

Conditions of emplayment.--The work of the stcmecufcter Is physically exacting, 
and in op^aating th a compressed-air machines the noise Is a condition tending to 
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cause nervous strain. In the relatively unskilled processes, moreover, such as rough- 
ing off the stone, where the worker is kept continually on this work, there Is little 
that is calculated to appeal to the worker's interest; where, however, the work is 
sufficiently varied and of a high grade the occupation is one which provides some 
opportunity for the development of a high degree of skill. Thd stonecutter in Rich- 
mond does not, however, under present conditions normally develop. In consequence 
of the experienca which he acquires in the practice of his trade, into a fine letterer 
or stone carver. 

Economic conditions. — ^The hours of lahor for the stonecutter are 8 hours per day, 44 
hours per week, and 4 hours on Saturday. 

The apprentice enters the trade at the age of 17 and serves an apprenticeship of 
three years. The apprentice's wage for the first six months is $3 per week, and for 
the second six months $4.50 per week. There is no regular apprentice wage for the 
next two years, hut the wage is increased from |4.50 to $12 per week, according to the 
apprentice's ahility. 

The trad 3 is about 75 per cent organized and the joume3rman's wage is from $18 to 
$21 per week, the union scale being $3.60 per day of eight hours. The busy season 
for stonecutters is from March to October, inclusive, and the slack season from Novem- 
ber to February, inclusive. 

Age of maximum productivity. — ^The period of maximum productivity is between 
the ages of 20 and 55. 

Demxind/or labor. — ^The supply of labor is adequate to meet the demand, and in 
the block-cutting occupation the demand for labor in this locality is decreasing. The 
trade is recruited from the lower grammar grades of the public schools. 

Educational and tedinical requirements. — ^The apprentice to this trade should receive 
a complete grammar-school education and some industrial training. He should 
receive instruction in free-hand drawing, design, and blue-print reading. The boy 
should be specially adapted, have dexterity, patience, and be mentally alert. 

What the iruhistry gives. — ^The industry gives to the worker an apprenticeship of 
three years, the manipulation of the tools of the trade, both machine and hand, and 
a knowledge of the different classes of work with which he comes in contact. There 
is no provision made in the trade to give the apprentice or journeyman anything but 
the practical part of the trade. 

What the school ought to give. — ^The school should give the worker an elementary 
Industrial education, special courses covering the trade and technical requirements 
of the occupation, free-hand drawing and design, and modem practice in working 
hard and soft stone. 

STRUCTURAL STEEL AND IRON WORK. 

Processes, — ^AU structural iron and steel work belongs to one of two classes — orna- 
mental or structural — and the workers are kno^n as ornamental or as structural steel 
workers. 

Ornamental work: Under the head of ornamental work comes the manufacture and 
erection of outside and inside stairs, fire escapes, grill work, elevator inclosures, 
balcony railings, fences, cellar caps, vault lights, and all forms of ornamental work 
of a like character. In selecting the metal to be used, cold-rolled steel is always 
chosen for work requiring sharp comers and clear lines, as balcony railings, doors, 
and grill work, while iron is used for rougher work and on jobs that do not require 
sharp edges. Sometimes castings are used, and in some jobs steel, iron, and castings 
are necessary. 

When an order for a piece of -^ork Is sent to the factory, detail drawings are made 
in the drafting room and checked and then sent to the foreman of the ornamental 
department, who divides the work among the workers. Some men can do one class 
of work better than another, and the foreman picks these specialists for their line 
of work. 
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The layer out prepem the wofk for the other imketa. He selectB the ixoQ <A the 
proper aixe and kind, lays out fzom the drawing the pfoper lengths of stock, maika 
off all rivet holes, half-lap joints, drill holes, and all other laying out n oco s Dsr y lor 
the information ot the helpers and mechanicB. After the stock has been sheeted, 
cut, and laid off, it goes to the helpeis or mechanics in the various parts of the nbop. 
All punchii^ b d<»ie on a punching machine, which punches the yarioiasHBzed holes 
for riveting, and the operator of this machine is classed as a mechanic. Other holes 
that can not be punched are drilled either on the drill press or by portable hand 
drills, and other work sawed and slotted on the hacksaw and the Blotter. Oasdnga 
are ground and filed by helpers. Curved and bent work is sent to the biaicksmithy 
who shapes it up according to. farms or tcsnplates. If many duplicates are to be 
made, a form is foiged or cut to the exact sise and shape of the finished prodnct, and 
all pieces are foiged into shape around this form. Pieces of pipe are often needed 
for railings, and they are bent to shape and the ends threaded by the blacksmith or 
the helpers. 

After all work has beoi punched, sawed, filed, drilled, and foiged, it goes to the 
finidier for assembling. From the d^ail drawing he is able to place the different parts 
in their proper places and to f astrai them together with screws, bolts, or rivets. Whoi 
the finisher has properly assembled the job, he passes it on to a helper, wbo paints 
it. It is then ready for delivery to the customer or for erectioa. As ajmle most of 
the men employed as layers out and finishers are foreigners. ( ^* 

' 8tructwral^9ted work: In structuralHErteel work after the draftsman has contl^eted the 
detail drawings they are sent to the foreman of the structural department, tirho sadgoB 
the work to the layeis out. The proper I-beam or channel iron k selected and cut 
to lengths and tiie places for the rivet holes marked off. If any cutting to a certain 
shape is required, this is marked cm the steel. The work, after it is laid off, is sent 
to the punchers, cutting-off machines, or drill presses, where tiie puces are cut to 
size and shape, holes punched or drilled, and ev^^rything done to put the work in 
shape tix the assemUers. When the parts are ready to be assembled, they are riv^ed 
by means cff riveting machines operated by compressed air. After the ends have 
been faced off the work is ready to be painted and erected. Men known as steel 
erectors put the beams in ]^ace and supervise the riveting of them by the rivet»s. 
In structural work all layers out, punch hands, assemyeis, and erectors are chiased 
as journeymen, and all riveters, drillers, heaths, and helpers are classed as hypers. 

PfodMct or spedaltiei. — Structural-steel work in Bichmond is not unlike that in 
other cities. The same class of work is done, and practically the same methocb are 
employed. 

Importance of the trade, — ^Because of the fiuctuations in the building trades no 
figures can be given for the number of people employed that will cov^ conditions the 
entire year. It is safe to say that the average is about 26. 

Conditions of employment, — ^There seem to be no unhealthy conditions in structural- 
^;eel work unless it be the cold, bad weather that the erectors are subjected to at 
times. This is rather inconsiderable, since very Little work can be done during the 
winter months. The erector is, however, exposed to the danger of falls and the 
worker in the shop to the danger that attaches to all heavy machine work. There 
are no occupational diseases and very little strain caused by heavy lifting, lor moat 
of the lifting of the beams is done by cranes and bokts. 

The work of the layer out, finisher^ and assembler is especially stimulative because 
of the very nature of it. They must have initiative to plan the work frcmi the draw- 
ings, furnish work for the helpers, and see that the finisher^s job is satisfactcnry. There 
is a certain amount of stimulative infiuence in punching and drilling, but less in 
such work as heating rivets, grinding castings, and in general laborer's work. 

Economic eonBHthm, — ^There is no oiganized apprenticeship system in the struc- 
tural-steel plants in Richmond, although a few helpers are employed at a lower wage 
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than the ordinary helper, with the understand ing that they he given a chance to 
leazn the trade if they prove aaXMauctary, Such helpers or leamen are given about 
15 cents an hour, which is increased from time to time, lliere is, however, no regular 
scale of increase of wage. Helpers are paid from $1.50 to $2 per day, and may earn 
more if they advance from one grade of work to another. Riveters and punchers 
aie paid hem. $2 to $2.25 x>er day; assemblen^ erectors, finishers, and layout hands 
from $3 to $3.50. 

Most structural workers work 55 hours per week, 10 hours per day, and 5 on Saturday. 
The busy season is generally from April to August and the dull term from November 
to February. At times it becomes neceflsary to lay off most all workers and the fluc- 
tuation is considerable. The trade is not oiganized , with the exception of the erectors, 
who have a strong organization over the entire country. 

Age of maximum productivity. — The entrance age is generally 18 years and over. 
This is somewhat higher than odier trades, but the work at times is heavy and a 
well-developed boy is needed. No organized system of apprenticeship exists, but it 
takes at least four years to learn the trade thoroughly, if the time has been served 
under instruction. The age period of maximum productivity varies, of course, 
with the man, but in general it seems to be from 30 to 45. 

Demand for labor, — ^The supply and demand of labor is about the same except at 
times in the case of erectors. These have to be brought to Richmond from other 
cities when much work is being done. Because of the demand for structural-steel 
buildings, the demand for workers in this trade is apt to increase in the future. The 
journeymen are recruited from the ranks of the helpers in the shops who may be given 
the chance to become mechanics, and from other cities. 

Educational and technical requirements, — ^It is very essential that all workers have a 
good general education with a working knowledge of arithmetic. The layer out, 
finisher, assembler, and erector should have a working knowledge of mathematics, 
strength of materials, riveted joints, mechanics, and free-hand drawing and design 
in order to understand the reasons for using bars, I-beams, and channel iron of specified 
sizes, and to be able to lay off and measure accurately for rivet holes, half-lap joints, 
and the like on straight and curved work and to lay off forms for irregular shapes. 

A knowledge of mechanical or architectural drawing and design is absolutely neces- 
sary for an efficient skilled worker. This is especially true of the layer out, finisher, 
assembler, and erector. A knowledge of riveted joints and strength of materials 
would be of much value to the erectors, and a knowledge of mechanics would be 
of value to all workers. For the ornamental worker a knowledge of free-hand draw- 
ing and design is necessary. The ability to distinguish steel from iron and a 
knowledge of the chemical and physical properties of both are very essential. 

The manipulative skill required is the ability to quickly manipulate the various 
machines in the shop, to handle with ease the heavy work, to properly fit and adjust 
t^e pieces for assembling in ornamental work, and the manipulation of all the hand 
tools not included in the above work. All mechanics must be very accurate and 
possess some initiative. They should be careful in the work around the machinery. 

What the industry gives. — No organized system of apprenticeship exists in Richmond, 
but a few helpers are taken with the understanding that they will be given a chance 
to learn the trade. No provision is made for the systematic trainikig of these helpers. 
The industry gives very little in trade and technical knowledge. Some men learn 
to tell the difference between iron and steel, something of the strength of material 
and a little of drawiAg, but no instruction is given in the shop in this work. What- 
ever manipulative skill is necessary to do certain classes of work, at least, can be 
learned in the shop, but much of the theory can not. Helpers are promoted from one 
class of work to another, at times, until they can run the various machines and some 
of them become mechanics. There is no promotion for a journeyman unless he be- 
comes a foreman. 
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Deficiencies of workmen, — ^The most common deficiency of the workers is a lack of 
common-school education, especially in arithmetic. One drawback is the number of 
men who drink and are not to be depended upon. This fault, however, is no more 
common among steel workers than among other mechanics. 

What the school ought to give. — ^All workers in the structural-steel work should have 
an education through the common school, with prevocational courses to help them 
decide what Une of work they like best. Special emphasis should be put on arith- 
metic and on the possibilities of the trade, and some work in drawing should also be 
given. After the worker enters the shop, he should have instruction during his appren- 
ticeship in mechanics, strength of materials, drawing, design, and mathematics applied 
to the trade. After he becomes a journeyman, he should continue the same studies 
and take up such work as the new processes in the trade, advanced ideas in the 
building trade, and any other work bearing on his trade. If possible, continuation 
courses for the apprentices and helpers should be offered, and night classes for the 
journeymen, where the subjects mentioned above could be taught. 

CEMENT UNlSmNG. 

Processes. — Cement finishing consists of ** floating" and "troweling" the surface of 
cement to the desired finish. The cement finisher, however, does a great variety of 
work not indicated in the above description. In concrete floor, sidewalk, coping, 
steps, and similar work the '"finisher" lays out the work, watches the composition of 
the concrete mixture, ''strikes off" the surface of the concrete with a straightedge, 
and "floats" and "trowels" the same. In concrete construction such as buildings, 
bridges, subways, arches, etc., the finisher supervises the mixing of the concrete, 
sees that the forms are properly set, and in general acts as a foreman. In the em- 
bellishing of concrete buildings the finisher applies the cement mortar to its walls, 
runs cement base, molding, and caps, and does all composition and plastic work. 
Owing to the relatively laige proportion of helpers and laboren to each cement finisher 
and the lack of trade knowledge on the part of the latter, the cement finisher acts 
more or less in the capacity of a foreman. 

Importance of the trade. — Based on the best available data it is estimated that thero 
are approximately 50 cement finisherb in Richmond. 

Conditions of employrfient. — The cement finisher is subject to no peculiar nervous 
strain, but the work requires consideiable physical strength and endurance, especially 
in some work where the finisher must work in a stooping position for long periods. 
Cement working is comparatively a new trade, and as cement fini«b'7^g is the most 
skilled occupation in the trade all of the work done by the finisher should stimulate 
the interest, and the better grades especially so. So far as known there are no peculiar 
occupational diseases, and the liability to accident on structural work is inconsiderable. 

Economic conditions. — ^Fluctuation in the demand for cement finishers is governed 
more or less by the activity of building op^^tions, but so far as the fluctuation is seasonal 
the temperature is the governing factor. In this climate the period between November 
15 and March 15 is generally too cold for carrying on the work to the best advantage. 
In very cold weather practically all work ceases. Cement finishers work 9 hours per 
day, 54 hours per week. In some few cases 8 hours on Saturday. A cement finisher's 
apprentice, generally called a helper in Richmond, receives $9 to |12 per week during 
his first year's work and $12 to $18 during the second year. Journeymen receive from 
$21 to 130 per week. The trade is not organized and therefore there is no union scale. 

Age of maximum prodtictivity. — ^Boys enter the trade between the ages of 18 and 20, 
and serve an apprenticeship of two to three yeara. There are no available data in 
regard to the period of maximum productivity. 

Demand for labor.— The demand for labor is increasing, especially for efficient 
skilled finlsliers, and the supply does not meet the demand. Workers are recruited 
irom unskilled laborers. 
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Educati&nal and technical requirementB. — A complete grammar-school education, 
together with prevocational couTBes, should meet the requirements of the cement 
finisher as to general education. The trade and technical knowledge required is not 
of a very complicated or abfltruse nature, and includes knowledge as to the kinds and 
properties of cement; materials used in the aggregate, such as sand, gravel, and 
crushed stone; the various methods of finishing, of setting forms and of reinforcing; 
and some knowledge of architectural drawing and specifications. In the manipulative 
processes a nice degree of skill is required in handling the float, trowel, and other 
special finishing tools. Dexterity, mental alertness, initiative, and a fair degree of 
accuracy are prime requisites of the successful fininher. 

What the industry gives. — Owing to the fact that the cement finishers are not organ- 
ized, there is no definite term of apprenticeship, but the trade should be learned in 
from two to three years. Boys learning* the trade are not called apprentices, but 
helpers. A three-year apprenticeship should give the boy a high degree of manipu- 
lative skill, but the trade and technical knowledge gained would be almost entirely 
dependent on the individual efforts of the worker, as there is no provision made for 
the instruction of either the apprentice or journeyman. The line of promotion 19 
from helper to journeyman and from journeyman to foreman. 

Deficiencies of workmen. — ^The most common deficiency of the cement finisher is the 
lack of a general education and an all-round knowledge of the trade. 

What the school ought to give. — Before entering the trade the boys should have 
received a complete grammar-school education, together with prevocational courses. 
Apprentices and journeymen should receive specialized courses covering the specific 
requirements of the occupation. These would include a course on the kinds and 
properties of cement and of the materials used in the aggregate, the setting of forms, 
and the methods and theory of reinforcing; a course in mechanical and architectural 
drawing, and a course in estimating. 

TINSMITHING OR SHEET-METAL WORK. 

Processes. — ^The work of the tinsmith or sheet-metal worker consists of the laying 
out of tin or other sheet-metal utensils, the forming and making of waterspouts, and the 
erecting of the same, the bending of lock joint by use of folder or brake, and the lay- 
ing of tin on roof and the closing of the joint by use of the mallet and seamers or roofing 
tongs. The tinsmith or sheet-metal worker erects metal ceilings and side walls, 
furring and eheathing same, makes crestings, awnings, hollow circular moldings, and 
metal sash frames and skylights, and covers fire doors and windows. 

Product or specialties. — ^The product of the tinsmith or sheet-metal worker in Rich- 
mond consists of all tin or sheet-metal work done in the building trades. 

Importance of the trade. — There are about 140 journeymen and apprentices in this 
occupation in Richmond. 

Conditions of employment. — ^There is no strain on the worker, either physical or 
nervous, but in some lines of work there is liability to accident. The high-grade 
work has a tendency to stimulate the intelligence of the worker. 

Economic conditions. — The apprentice to this trade receives for the first year $3 
per week, the second year from $4 to $5 per week, the third year $5 to $7 per week, 
and the fourth year from $6 to $9 per week. The wages of the journeymen range 
from $20.10 to |21 per week. The hours of labor are from 8 to 8^ per day — 48 per 
week — and in some cases a short day of 5^ hours on Saturday. The seasonal activity 
is about the same as for carpenters and the fluctuation of employment is inconsid- 
erable. In Richmond the trade is unorganized. 

Age of maximum productivity. — The apprentice to this trade enters between the ages 
of 16 and 17 and serves an apprenticeship of four years. The period of maximum pro- 
ductivity for tinners is from 21 to 65 years of age. 

6071°— Bull. 162—16 11 



162 BUIXBTHI OF THS BUBBAU OF LABOB STATISnOS. 

Demand for lahoir, — ^The appronticefl to thia trade are lecruited from Hie lower 
grammar grades of the public schools. Tlie demand lor this dan of labw seems to 
be stationary and the supply is adequate to meet the demand. 

EduealtUmal and tecknieal requirementM. — ^The apprentice to this trade should receive 
an elementary industrial education. He diould reoeiye instructions in pattern draft- 
ing and cutting, free-hand and mechanical drawing, a knowleclge of architectuial and 
geometrical forms and modem methods of the tnde. Shop mathematics duwld be 
given, to accompany the problems of drafting and cutting. 

What the induitry give$. — The industry gives an i^prenticeflhip of four years and 
a knowledge of the practical part of the tnde, but there is no i»ovislon made iat 
instruction in the theory, either for i^yprentices or journeymen. 

Deficimeia of workmen. — ^The common deficiency of the worker seems to be a lack 
of general education and of knowledge of drawing, both free-hand and mechanical. 

What the etikool oti^ U> give. — ^The school diould give the proipective apprentioee 
to the trade a comi^ete grammar-adiool education, supplemented by instruction 
in flbeet-metal pattern drafting and cutting, and free^iand and mecbaniral drawing; 
instruction in shop mathematics, and courses covering the trade and tedinical 
requirements of the occupation. 

PLUMBING. 

PnxKtMi.— The plumber s work in Richmond connsts of the installation of all 
fixtures for gas, water, sewoage, and drainage purposes and the making of neceasary 
pipe connectioDs for the same. The joints most commonly used by plumbers are 
the wiped and screw joints. The wiped joint is made by scraping and fitting the 
parts together and then pouring molten solder upon the place. This sender while 
still in a plastic condition is wiped by hand with a moleskin or cloth pad around the 
joint, making a neat and reliable connection. The screw joint is made by cutting 
threads upon the pii)e6 with stock and dies, painting the threads with white or red 
lead to make the joint tight, and then turning each piece of pipe half through a coup- 
ling by means of pipe wrenches. 

Produjct or epedaltiee. — In Richmond the work in the plumbing trade coven all 
work on water, gas, and sewer systems from the street main to and beyond the house 
Une. This consists of setting up in buildings and reeidences all plumbing fixtures 
and their appurtenances, such as WBter filters, water meters, hot-ii ater tanks, suction 
tanks, sump tanks, cold-water tanks, bathtubs, showers, washbasins, sinks, water- 
closets, and urinals; all watar, gas, and waste piping for laundry machines; all 
compressed-air work; ab^ all toilet and bathroom auxiliaries, such as paper holders, 
glass shelves, medicine closets, towel racks, and soap and sponge holdos. This also 
includes all waste-water leaders, soil and vent lines, and sewerage drains within and 
beyond the house line to the street main; all pipe for hot and cold water supplies 
used for domestic purposes, cooling jackets, priming pumps, (x for ice^nachine work; 
all thennostatio work connected with plumbing; all pipe work connected with 
pneumatic vacuum-cleaning systems; aU gas piping and connecticms for gas fire 
logs, stoves, furnaces, driers, boilers, and heaths; all assembling, hanging, and 
connecting of gas illuminating fixtures; all iron pipe for speaking tubes. 

Importance of the trade. — ^The number of plumbers in Richmond at the present time 
is apiHX>ximately 70. 

Conditions of employment.— Th&ce is nothing in the work of the plumber which 
embodies ph^^sical or nervous strain, and as the work is extremely varied in character 
it should stimulate the intelligence of the worker. 

Plimibing can not be t«med an unhealthy occupation, although there is some 
danger from disease germs, gases, waste matter, dampness, etc., especially on repair 
work. This danger, however, can be jMractically eliminated by taking proper pre- 
cautions. 
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EeoMomie eondUioni. — ^PlimlMm' apprentices are ufloaUy paid $4 per %efk dunng 
the firat year of the apprenticeship. During the last three years the appro&tice is 
paid acccffdlng to the alnlity which he sfaiyws. The miniimini wi^ in Richmond for 
joittBeymen plumben is $^.25 per day, the Buudmum wage is $4 per day^ and the 
unioB. wage ia $4 per day. The plumbers in this city work 8 hours per day, 48 hours 
per we^. The busy seasoo for plumbers is from March to August, inclusive, and 
the flteek aeflsoa from Sept^ttber to February, inclusive, but there is very little fluc- 
tuatioii in emf^oyment. Abcwit 60 per cent of the plumben in Richmond belong to 
the organization. 

Affe of maximum produeimijf. — ^Workens usually enter the plumbing trade between 
the ages ol 17 and 2f^. They serve an i^»pr«iticealiip of four years and as junior jo«- 
neymen for one year beiore becoming full-fiedged joumeyrai^i. It takes the plumber 
Ikxa two to &\e years after he is out of his apprenticeship to reach the period of 
maximum productivity, whid^ ia usually between the ages of 21 and 45 years. 

Demand/oT labor, — ^The supply of plumbers in Richmond is adequate to meet the 
demand, which is at present i»actieally stationary. The wcxkess in this trade are 
recruited from the £^«mmar grades and enter the trade as apprentices. 

MAteatkmai and tedmieed reqmremenU. — The workem in the plumbing tFade should 
have at least a grammar-school education. They need to know ma&ematics,. blue- 
print reading, and modem theory and practice <^ the trade, and to have skill in 
handling tools and wi^Hng joints. 

The took most commcmly used by plumbefs are as follows: The shave hook, for 
cleaning the tarnish from pipe in preparatioii for wifWDg the joint; the ladle, tot han< 
dHng molten lead; the dothsy for wiping joints; the tap borer, used to tap pipe fear 
branch Unes; the calking tools, yarning iron, and right, left, and main facing tools; 
the asbestos j<nnt runner, for mnaing molten lead Into hcxrizontal pipe joints; tools 
for setting fixtures; S, 10, 14, and 18-inch pipe wrenches; the strap wrench, for handling 
nickel-plated fixtures; level; plumb bob; screw driver; brace and drills; 1^, l|, and 
24nch springs for making b^ide in waste pipe; hammer and cold chisel, for cutting 
soil pipe; hack, compass, and tenon saws; gasoline furnace, for heating lead; and 
stock and dies, for threading pipe. The worker diould also have strength, endurance, 
initiative, and special adaptability if he is to be successful. 

What the indystry gives. — During the apprenticeship the training received is about 
as foUows: The first year and part of the second the apprentice serves as a handy man, 
hewing on the W(»k in any way j^ossible, and thus learning the tools and their 
uses and the sizes and uses of the various kinds of pipe. In the last part of the second 
year he will be allowed to calk soil pipe and do some little lead work. The third year 
the apprentice will do any work of this kind of which he is capable, and the fourth 
year he is i>ut oat on jobs by himself. The fifth year he serves as a junior journeyman, 
doing regular journeyman's work, aud if this work is satisfactory he becomes a jour- 
neyman at the end of this time. 

Deficiencies of wcrlcTnen, — The commcm deficiency of workers in this trade is lack of 
g^ieral education and knowledge of mathematics, drawing, and modern theory and 
practice of the trade. 

WluU the sdiool ought to give, — The worker before starting to serve his apprentice- 
abip should have at least a grammar-school education and, as the only training he gets 
while serving his apprenticeship is the actual practice in doing the work, this should 
be supplemented by school courses as follows; Shop mathematics applied to the trade, 
estimating, drawing, mechanical drawing of drainage systems, architects' specifications, 
etc., sanitary methods of installing drainage systems, etc., chemistry of the trade. 

STEAM FITTING. 

Processes. — ^The work of the steam fitter consists of the running of lines of pipe, the 
cutting to length and threading of pipe in preparation for the necessary joints and 
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coimections, the fitting together of ihese joints, and the placing and ocrewing on of 
fixtures. 

Product or spedaUies. — ^The work of the steam fitter in the city of Richmond consists 
of the installation of steam and hot-water heating plants, the running of all lines of 
pipes for Ice refrigerator plants, all piping for pimip and other power generators, the 
installation of all piping for power plants of every description, and all thermostatic 
work connected \nth. steam heating and power plants except where lead is used. 

Importance of the trade. — There are approximately 100 steam fitters employed in 
Eichmond. 

Conditions of emploi^ment. — ^The occupation is a healthy one, but there is some 
danger of pneumonia from becoming overheated and then cooling off too quickly, 
or of bums and scalds from accidents. These, however, can not be said to be occupa- 
tional. There is nothing about this work to cause either physical or nervous istrain, 
and as it is of an extremely varied character and presents many problems to be solved, 
there is nothing in it to narrow and restrict the mental development; all of it because 
of this should stimulate the intelligence and interest. 

Economic conditions. — ^The employment in this trade is steady, most of the work- 
men being employed practically the entire year. The fluctuation, which is small, 
corresponds to that in the building trades, the busy season being from March to August, 
inclusive, and the slack season from September to February, inclusive. The union 
men in this trade work 8 hours per day, 48 hours per week. The nonunion men work 
9 to 10 hours per day, 54 to 55 hours per week, and 5 to 9 hours on Saturday. 

Journeymen's wages range from a minimum of $13.44 per week to a maximum of 
$24 per week. The union wage is $24 per week. The workers in this trade are about 
30 per cent organized. 

Age of maximum productivity. — The workers in this trade enter as apprentices 
usually between the ages of 16 and 19, and serve an apprenticeship of foiur years. The 
period of maximum productivity is between the ages of 21 and 45. 

Demand for labor. — ^The supply of workers meets the present requirements. The 
demand, however, is increasing because of the growing need for steam and hot-water 
heating in private homes. The workers enter as apprentices and are boys recruited 
from the lower grammar grades. 

Educational and technical requirements. — ^The workers should have grammar-school 
education and prevocational training, knowledge of blue-print reading, modem prac- 
tices, and the technical requirements of heating, refrigerating, and power-plant instal- 
lation . They require manipulative skill in the handling of tools and equipment, also 
strength, endurance, and special adaptability. 

What the industry gives.— -The apprentice to this trade serves an apprenticeship of 
four years. During this period the first two years are spent in helping the journey- 
men on the job and making himself generally useful, and in this way becoming 
familiar with the tools and their use and the names and use of all material used. 
After this period, if the apprentice has been observant and has ''caught on," he is 
given some of the less skilled work, such as running a straight line of pii>e and m&k- 
ing joints and connections for same. After the third year of his apprenticeship, the 
apprentice should be profitable to his employer by being able to do any of the ordinary 
work of the steam fitter that does not require a great amount of experience and 
initiative. 

There is no provision made in the shop for the systematic instruction of either 
journeymen or apprentices, and practically the only knowledge the worker gains is 
that acquired in the actual performance of the work. He also acquires the manipu- 
lative skill necessary to perform the work. 

Deficiencies of workers. — ^The workers in this trade are deficient in general education, 
blue-print reading, mathematics, and the technical knowledge required for the 
installation of heating, refrigerating, and jwwer plants. 
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What the school ought to give. — ^The workers before entering the trade should have a 
complete grammar-school education and prevocational training. After entering the 
trade the workers should take school courses covering blue-print reading of architects' 
plans and specifications, mathematics of the trade, and the technical requirements 
for the installation of heating, refrigerating, and power plants. 

ELECTRICAL WORK. 

Processes. — ^The electrical worker in Bichmond performs perhaps a wider variety 
of operations than any other trade worker. Electrical work may be roughly divided 
into three general classes— electrical apparatus work, outside wiring, and inside wiring. 

Electrical apparatus work: Under electrical apparatus work is included the manufac- 
ture of all electrical machines, instruments, and devices. This work is so varied and 
widely differentiated that no brief description can cover it in full detail; in general, 
however, it may be said to consist of all the skilled electrical work required to be done 
in the manufacture or repair of all forms of electrical apparatus, such as generators, 
motors, electric meters, rheostats, telephones, switchboards, and testing and signal 
apparatus. 

OvUide wiring: Outside wiring consists of the installation o4 all outdoor lines and 
includes such work as general electrical power transmission lines, street lightings 
telephone, telegraph, and signal lines. There are two general tyi>es of outside wiring- 
aerial, in which the wires or cables are supported high in the air on poles or other 
suitable devices, and underground, in which the wires or cables are laid in conduits. 

Inside wiring: Inside wiring consists of the preparing for and putting up of electric 
wires for all puiposes, so long as the work is done within the confines of some Btruc- 
ture. The installation of the appliances and fixtures for which the wires are run is 
also generally included in the inside wtreman's work. This includes such work as 
lighting, heating, power, telephone, bell, and signal installation. There are four 
general types of inside wiring — open work, in which the wires are exposed to view 
and are mounted on cleats or knobs; molding work, in which the wires are run in a 
special molding, made either of wood or metal; concealed work (knob and tube), in 
which the wires are run in partitions and other places not exposed to view and are 
insulated by means of knobs and tubes; and conduit and armored cable work, in 
which the wires are run in metal pipes called conduits or are themselves protected 
by an integral metal coating or armor. The above classification does not include all 
forms of electrical work, as there are some specialized occupations which do not fall 
under the above heads, such as power-house work, for instance. 

Importance of the trade. — ^According to the Federal census of 1910 there were in Rich- 
mond at that time 239 electrical workers, including electrical engineers. It is esti- 
mated that there are about 260 inside wiremen in the city at the present time. 

Conditions of employment. — In general, electrical work does not involve any peculiar 
physical or nervous strain, though work with high-tension currents may induce ner- 
vous strain. Practically all electrical work stimulates the interest in a more than 
ordinary degree. This is due particularly to the newness of the trade, it being yet in 
the formative stage. 

So far as known there are no peculiar occupational diseases. Working with live 
wires is dangerous, as is also line work on poles, but the majority of accidents due to 
these causes are generally traceable to carelessness on the part of the worker. 

Economic conditions. — There is very little seasonal fluctuation in the demand for 
workers in the electrical trades. The busiest season is from August 15 to December 15. 
Inside wiremen work 8} hours per day, 48 hours per week, and a short Saturday of 5i 
hoiurs. An inside wireman's apprentice, generally called a helper in Richmond, 
receives $5 per week during his first year of apprenticeship, and |7.50 per week diur- 
ing the remaining three years. Journeymen receive from $16 to $22 per week, the 
union scale being 43} cents per hour, or $21 per week. The trade is about 20 per cent 
organized. 
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A$e o/maxifnum produetivU^. — Boya enter the trade between the ages of 16 and 18, 
and serve an apprenticeAiip of about four years. The electrical workers at present 
engaged in the trade in Richmond are all young men, and there are no available data 
in regard to the period of maximum productivity. 

Demand for labor,— The demand for labor is increasing, especially for conduit workers. 
The supply of labor seems adequate except that of highly skilled licensed workers. 
Workers are recruited from the grammar grades. 

EdueatUmal and Uekmeal reqmremenU. — ^The worker in the electrical trades requires 
% fairly good general educatMm. In addition to an ekmentary-echool edacali<m he 
should have eithM* a high-school education or special prevocational courses in mathe- 
maticsy i^ysics, chemistry, and mechanical drawing. 

A very ccmsideorable amount of trade and technical knowledge is required by the 
electrician. Electric wiring, requiring as it does careful insulation from all surround- 
ing material which might under any circumstances beoMne a conductor of electricity, 
has necessitated the establishmait of certain definite and fixed rules for the installa- 
tion of all wires and appliances which are to convey electrical current. It is of more 
than ordinary importance that these rules (electrical code) should be imdeistood and 
observed by the worker, since not <mly his business integrity and reputation are 
affected by poor or slipshod work, but the safety of property and exeftk life are depend- 
ent on ib» propw installation of electric wires and appliances. 

As an illustration, the following are some of the details of which an innde wireman 
must hare ready and definite knowledge: The methods of installation of electric 
wires and conduits, the making of electrical connections, fixture wiring, tiie installa- 
tion of electrical appliances, the testing of circuits, tb» methods of computing tibe 
sizes of wires, connections and fuses required tor specific electrical currents, as well 
as estimating the amount of current required for the specified work. This work 
|»esupposes a thorough knowledge of the code, togeth^ with some knowledge of tiie 
the(»7 of electricity, with emphasis on the definition of terms and electrical measure- 
ments. S<»ne knowledge of building construction is also necessary. 

The manipulative skill required of an inside or outside wireman is not of a very 
difficult nature. The tools most CMnmonly used are pliers, connectors, the screw 
driver, brace and bit, hammw, knife, and soldering torch. Conduit and pipe work 
require the use of pipe fittmrs*^ tools. Dexterity in handling tools and fittings, accu- 
racy in all the work done, and initiative in attacking the many difKcult problems 
that arise are among the qualities especially desirable. 

What the industry gives. — Due to the fact that the dectrical woricers' trade is not 
organized sufficiently in Richmond, or perhaps due to the comparative neimess of the 
trade the conditions of apprenticeship are very indefinite. There seems to be a 
general understanding that the period of apprenticeship should be four years. In 
general, boys learning the trade are not called apprentices, but help^s. A four years' 
apprenticeship should give the boy a very fair degree of manipulative dcill and some 
trade and technical knowledge. 

The amount of knowledge acquired, however, dep^ids very considembly on the 
worker himself as there is no provision made in the shop or on the job for the syst^natic 
instruction of either apprentices or journeymen. The line of promotion is from h^per 
to journeyman, to ioteta&f^. Th^e is also a v@ry considerable tendency Ux the elec- 
trical worker to go into business for himself, doubtless due to the fact that only a 
small capital is necessary. 

Deficiencies ofw&rtmen. — ^The majority of electrical workers have a fairiy good ele- 
mentary education, but are deficient in advanced and technical education. 

What the sdiool oright to give. — Before entering the trade the boy should have re- 
ceived a complete grammar-school education and either a highnschool education or 
special prevocational courses in mathematics, physics, chemistry, and mechanical 
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drawing. Apprentices and journeymen should receive specialized coaneB covering 
the specific requirements of the occupation. These vould include a course in the 
theory and practice of dectrical iriiing^ matheBOitics, i^ysics, and reading of archi- 
tects' drawings and specifications. 

PLASTERING. 

Proceues, — ^Plastering consists of placing plaster upon walls^ ceUings, and other 
Bur&ces, usu^ to do this the hawk^ tiovel^ and other tools of the trade. Plastering 
covers both the plastering of plain saAcm, nich as walls and ceilings, and omamentid 
wodc, such as cocnices, moldings, panek, etc. Patent or prepared plaster is almost 
entiz^ used in Richmond. 

Three-coat woriE is usually used upon flat surfaces. The first coat consists of plaster 
ecHktainxng hair. This coat is pat on, w^l '^scratched,*' and roughly smoothed. 
When the first coat is dry the second coat, which is like the first, except that it contains 
no hair, Is put cm and floated. The third or finish coat, which consists of lime and 
plaster of Paris, is put on very thin and the surface smoothly finished. 

Cornice, molding, and other omam^ital work is usually run in place, using {faster 
consisting of lime and plaster of Paris, stucco, or other material. 

Product or specialties. — Plastering covers all work, both plain and ornamental, when 
done with, stucco, cement, lime mortan, or patent materials, artificial marble work, 
and compo work in all its branches. 

Jmportanoe of the trods,— The number of plasterers in Bichmond at present is esti- 
mated at about 50 white and 180 colored. 

Cemdfittoiw of emplo^nn£nt. — Plastering is consideied an ejctrCTiely healthful occupa- 
tion, as the work is not excessively heavy and does not involve eyestrain or nervous 
strain; na.ther is there danger from machinoy n(Mr from handling poisonous matmals. 
Nothing in modem plastering tends to narrow or restrict the mental development, as the 
work is considerably varied in its character and the best class of w<Mrk stimulates the 
int^ligeice. 

Eoorwmic conditions. — ^The maximum wage for journeymen plasterers in Richmond 
is $24 per week and the minimum $18 per week. ApjMrentices start at $3 or $4 a week 
and usually get an increase oi 50 cents each succeeding six months. Nine and one-half 
hours per day, 54 hours per Week, and 6) hours on Saturday is the prevailing time 
W(Hrked in Richmond. The busy season is from March to November, inclusive, and 
the slack season from December to February, inclusive. The plasterers in Richmond 
are at present unorganized. 

Age of maximum productivity. — ^Apprentices and learners usually enter the trade at 
the ages of 16 to 18 and serve an apprenticeship of four years. The age period of 
maximum productivity is usually from 25 to 55. 

DcTMndfoT labor. — ^The supply of ordinary plasterers appears sufficient to meet the 
demand, but there is a lack of competent skilled w(»'kerB, caused by the lack oi 
education and of a good apprenticeship system. The apprentices and learners are 
from the lower grammar grades. The demand for plasterers is at present stationary, 

EducaticmAl and technical requirements. — Plasterers should have a grammarnschool 
education and training in mathematics, drawing, and blue^print reading as applied 
to the trade, manipulative skill in the use of the materials and the handling of the 
following tools: 

Trowel: The plasterer's trowel is made of light springy steel, rectangular in shape 
and about 4^ inches wide by 12 inches long. It has a crank-shaped handle fitted on 
to one face. 

Hawk: The hawk is made of wood and is from 13 to 14 inches square, flat on top 
but tapered from one-quarter of an inch thick at the edge to three-quarters of an inch 
in the middle of the bottom. In the middle of the bottom is fastened a handle 
about 5 inches long and 1^ inches in diameter. 
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Darby: The darby is made of wood one-half inch thick, 4 inches vide, and 3 feet 4 
inches long. It has a handle similar to that on the hawk, fitted near one end, and 
another made of a strip of wood usually about 8 inches long near the other end. 

Float: The float is of wood about 5 inches wide, 12 inches long, and three-quarters 
of an inch thick. The handle is a curved one, fastened at each end to the back of 
the float. 

Straightedge: The straightedge is of wood and consists of a piece about 2} inches 
wide by 6 feet long. In the middle is a handle 5 inches wide, tapering to 1 inch at 
the end and fastened by the edge to the long piece. 

Scratcher: The scratcher is made of wooden slats sharpened at one end and nailed 
about 1 inch apart on two strips. The middle slat is left long, to be used as a handle. 

Long rod: The long rod is of wood 1 inch thick, 6 inches wide, and about as long 
as the ceiling is high in the room in which it is to be used. It most be perfectly 
straight. 

Pointer: This is a small trowel like that used by brick masons, haying a blade 
4 or 5 inches long. 

Brush: The plasterer's brush is made of good bristles and is about 8 inches wide. 

Paddle: The paddle is of wood, about 5 inches long by 2 inches wide, with one edge 
sharpened to an edge. 

Molds: Plasterers' molds are made in many kinds and shapes to suit the kind of 
ornamental work for which they are to be used. 

TrammeL' The trammel consists of a cross and beam of wood and is used to lay out 
ornamental plastering. 

Mitering tools: Mitering ^Is are made of wood and steel in many sizes and shapes. 

The following tools and appliances are used by the laborers in the trade: 

Mortar hod: The mortar hod consists of two pieces of board about 1 foot wide by 
2\ feet long, nailed together at right angles, forming a trough. One end of this trough 
is closed by nailing on a triangular piece and the other has the boards rounded toward 
the angle. A round handle about 3 feet long and a pad are attached near the middle 
on the under side. 

Mortar hoard: The mortar board is about 3} feet square, made of boards nailed 
close together upon two cleats placed far enough apart to permit the head of a barrel 
to fit between them. 

Mortar bed: The mortar bed is made of a size to suit the job, and about 1 foot deep, 
of boards strongly fastened together. 

Sand screen: The sand screen consists of a frame about 2 feet wide by 6 feet long, 
covered with wire net. 

Other qualities necessary to a worker in this trade are initiative, accuracy, and 
dexterity. 

What the industry gives. — During the apprenticeship the learner progresses from 
rough to ornamental work as his ability will permit. All that the boy acquires during 
this time is the manipulative skill necessary to apply the plaster, no provision being 
made for the systematic instruction of either journeymen or apprentices. 

Deficiencies of workers. — ^The plasterers are deficient In general education, trade 
mathematics, and drawing, all of which are necessary for them to become efficient 
workers and enable them to advance in their trade. 

What the school ought to give. — ^The schools should give a grammar-school education 
and some training before the boy enters the trade. After entering the trade the boy 
should be given mathematics of the trade, drawing and blue-print reading applied to 
the trade, history and theory of the trade, and modem methods. 

WOODWORKING (BENCH AND MACHINE). 

Processes. — The machine work consists of operating band and circular saws, jointers, 
planers, lathes, machines for making moldings, tenons, and mortises, and for sand- 
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papering. The more simple proceases consist of ''knocking out cores/' which is 
cleaning the mortises made by the mortise machine; wiring slats on rods for blinds 
with hand-power machines; running small molding machines making slats and small 
moldings fcxr door paneling; and operating boring machines, which ''core out" holes 
for blind slats. The bench work consists of the fitting and putting together of sash, 
doors, frames, blinds, ornamental pieces, stairways, and other house finishings^ by 
means of hand tools and using glue, screws, and brads. 

Product or specialties. — ^This work covers all kinds of building material, such as 
timbers for the frame, shingles, weatherboarding, sash, doors, blinds, window and 
door frames, mending, flooring, ornamental pieces, stairways, and all other kinds of 
interior and exterior finish. 

Importance of the trade. — ^There are in Richmond 15 establishments engaged in the 
manufacture of building materials. These plants employ approximately 309 journey- 
men and apprentices. 

Conditions of employment. — This is not a healthful occupation, owing to the fact thiit 
there is always much dust from the saws, planes, and other machines, which is con- 
stantly inhaled by the worker, and also the machines are extremely dangerous, owing 
to the high speed at which they are run. There are very few men who have worked 
at this trade iot any conaderable length of time who have not lost fingers or been 
otherwise injured. There is some physical strain involved in the handling of heavy 
material, but all of the work should stimulate the intelligence except In cases where 
the woricer is kept constantly upon one kind of rough work. 

Economic conditions. — ^The journeymen's wage in this trade ranges from, a minimum 
of $12.60 per week to a maximum of $20.62 per week. The apprentice's wage for the 
first year ranges from $3 to $6 per week; for the second year, from $6 to $7.25 per week. 
After the second year there is no regular scale, the apprentice's wage being increased 
as his ability increases. Those employed in this trade work 9^ to 10 hours per day, 
54 to 55 hours per week, and from 5 to 6} hours on Saturday. 

The busy season in this trade is from April to October, inclusive, and the slack 
season from January to April. There is, however, very little fluctuation of employ- 
ment, the establishments w(»'king ehort hours instead of laying off men during the 
slack season. The men in this trade have no organization of their own at present, but 
some few belong to the carpenters' and joiners' union. 

Age of maximum prodvjctivity . — ^The beginners in this trade usually enter between 
the ages of 16 and 18, and usually serve an apprenticeship of four years. Some of the 
occupations, however, are easily learned and not all workers are required to serve 
specified periods of time, but are advanced at any time their services seem to justify it. 
The period of maximum productivity for these workers is between the ages of 30 
and 45. 

Demand for labor. — ^The supply of labor in this industry is at present sufficient to 
meet the demand. This demand, however, seems to be increasing. The workers 
are recruited from the lower grammar grades and from the ranks of unskilled labor. 

Educational and technical requirements. — ^Workers in this trade should have a com- 
plete grammar-school education and technical knowledge of the different kinds of 
wood and their uses, the process of seasoning, the causes of warping, a knowledge 
of drawing and mathematics applied to the trade, and manipulative skill in the use of 
the hand and machine tools. This requires accuracy, patience, and extreme care- 
fulness. 

What the industry gives. — ^The apprenticeship is generally four years, although 
in the case of specialty men, who run only two or three machines, no formal appren- 
ticeship is served. Where the worker serves a four-year apprenticeship he starts 
first at cleaning up shop, knocking out cores, wirii^ slats on rods for blinds, gradually 
advancing to the more difficult hand and machine work as his ability increases. 
There is no provision made in the shops for the systematic instruction of apprentices 
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or jomneymeii, and because of Hiia about all the knowledge that b acquired by the 
worker is the manipulative skill requlied in handling the hand and fnar*hity» tools. 
The line of itromotion is from apprentice to journeyman, to foreman. 

Dejicieneiei of worken,—7he workers in this trade are deficient in general educa- 
tion, drawing, mathematics^ modeni methods, knowledge of materials, and the history 
and dieory of the trade. 

What the school ought to give. — The workw before he enters this trade should have 
ft comj^ete grammar-school education and two yean of prevocational training. After 
entering the trade he should take school courses covering drawing and mathematics 
of the trade, modem methods, materiais used, and history and theory of the trade. 

CABINKTMAKING. 

Proceas€$, — In iNractically all iA the establishments in Richnumd the material for 
cabinetmaking is cut to approximate size by machines. It then goes to the cabinet- 
maker to be made up into all kinds of fixtures for stores, offices, and buildings^ In 
the building of such fixtures the cabinetmaker makes all joints and parts, using such 
tools as the plane, chisel, saw, hammw, and spoke shave. The shaped parts are 
glued, assembled, sandpapered, and scraped, and the completed wosk is stained, 
filled, and varnished. In laige establishments the finishing is a separate occupation. 

Product or tpeciaUies. — ^Hardwood, bank, office, and store fixtures, cabinets, and 
furniture. 

Importance of the trade, — ^There are api^oximately 64 journeymen and apprentices 
employed in this trade in Richmond. 

CondUiofu of employTwtU. — ^Tbe work involves neither phjrsical nor nervous strain, 
and owing to the variety practically all of it should stimulate the intelligence of the 
woiicer. 

Economic conditions, — ^The wages of journeymen in this trade range from a minimnm 
of $10 per week to a maximum of $18.20 per week. Those employed in this trade 
work from 9} to 10 houn per day, 54 to 55 hours per week, and from 5 to 6) hours on 
Saturday. The busy season is from January to Octob^, and the i^ack season from 
October to January. Cabinetmakers have no separate organization of their own, aU 
being members of the carpentars' and joiners' union. 

Age of maximum productivity. — ^The W(»rker8 in this trade usually enter at about 16 
years of age and serve an apprenticeship of four years. The age period c^ maTimum 
|m)ductivity usually covers the years betwe^i 30 and 45. 

Demand for labor. — ^The suj^ly of cabinetmakers is at present mifficient to meet the 
demand, which is, however, increasing. The workers in this trade enter as appren- 
tices and are recruited from the lowear grammar grades. 

Educational and technical requirements. — ^The worker needs a complete grammar- 
school education with two years of prevocational training in woodwork. He should 
have a knowledge of woods and finishes, ability to work from drawings and fetches, 
instruction in moden theory and practice of the trade, and in cabinet and furniture 
design. He needs a high d^pree of manipulative skill in handling of the tools and 
equipment and along with this the qualities of accuracy, patience, initiative, and 
artistic sense. 

What the industry gives. — ^The apprentices in cabinetmaJdng generally serve for four 
years. The first two years the boy helps in various ways around the shop, spending 
most of his time in helping on and learning the use of the various machines. During 
the last two years the apxnrentice works gradually into the beich W(»*k, beginning on 
such work as gluing up and getting better work as his ability increases. The« is no 
provision made for the systematic instruction of either apprentices or journeymen, and 
about the only part of the trade which is learned in the shop is the manipulative skill 
required in the use of the tools and the making and assembling of cabinetwcnrk. The 
line of promotion in this trade is from apprentice to journeyman, to foreman. 
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Deficiencies of workers. — ^The d^ciencies <^ the wmkers in this trade are in general 
education and a knowledge of mathematics and drawing of the trade, of cabinet and 
furniture design, and of modem theory and practice dt the trade. 

What the schools owght to give, — ^The worker in this trade should have a complete 
grammarH9chool education with two yean oi elementary industrial training in wood- 
working. After entering the trade the woricer should take courses covering drawing 
and mathCTUitics applied to the trade, cabinet and furniture design, and modem 
theory and i»ractice in the trade. 

PAINTING. 

Processes. — The painter performs a variety of operations, some of which are only 
indirectly or remotely related to the work of la3ring on coats of oil paint, varnish, 
wat^ color, stain, or kalsomine. These operations may be characterized briefly as 
follows: Preparation of wood, plaster, and metal surfaces to receive the finishing coats; 
removal of old finishes; preparation and mixing of spirit or oil vehicles, and lead, zinc, 
and color pigments; rubbing down coats; and in certain classes of work, graining, 
laying gold leaf, gilding, lettering, free-hand drawing, stenciHng, rigging scaffolds, 
and setting glass with putty or moldings in windows, doors, and skylights, constructed 
of wood, metal, or stone. These processes, which must be performed under a variety 
of conditions — ^in the paiit shop, in manufacturing plants of miscellaneous character, 
or on the outside or inside of dwellings or other buildings — can best be considered with 
reference to each of the several classes of W(»k wliich the all-round painter must be 
prepared to undertake. 

House pamimg: House painters may be divided into two classes— brush hands, who 
do only rough outside wwk, and whose only trade qualification is ability to cover 
extensive surfaces; and skilled artisans, who understand the mixing of paints and can 
do any sort of inside or outside work. 

The first step in house painting, as in other painting, is preparation of the surface 
to be covered. In new work this consists in cleaning and smoothing the surface with 
sandpaper and duster. In old work the first step is removal of old finishing coats of 
paint or varnish, which is commonly done by burning with a Bunsen burner and 
scraping, or by applying paint or varnish solvents and scraping. Surfaces from which 
old finishes have been removed must then be sandpapered until perfectly smooth. 
When the wood has been laid bare, smoothed, and cleaned, it is ready for the priming 
coat of white lead, och^*, or other pigments mixed with linseed oil to the proper con- 
sistency. The color is selected for the priming coat with reference to the color of the 
coats that are to follow. 

The priming coat is worked well into cracks and nail holes to protect these broken 
surfaces and is allowed to dry, after which cracks and holes are filled with putty, 
which adheres well to the paint. Two or more coats of the required color are then 
applied, the number and composition of the final coats depending upon the class of 
work. 

Staining, filling, and varnishing: Dyes dissolved in water, oil, or spirits are applied 
to the bare wood to give color and to bring out the grain. Another method of staining 
is that of exposing the surface to ammonia fumes in a closed receptacle, the fumes by 
chemical action turning the wood nut brown. 

The pOTes erf the natural or stained wood are filled with a liquid or paste filler, liquid 
fillers being used on close-grained woods, such as pine, and on large surfaces; paste 
fillers on coarse-grained woods, such as oak or chestnut. A coat of filler is applied 
evenly, allowed to stand 24 hours, and then sandpapered lightly. On fine cabinet 
work in close-grained wood white shellac is often used as a filler, since shellac makes a 
good foundation and does not darken the wood as does varnish. Paste fillers, the best 
of which are made of ground rock crystal mixed with raw linseed oil, japan, turpen- 
tine, and some color suitable for the wood, are applied to the surface, worked into the 
pores, and left in a thin lay^ on the wood. When the filler has become dull and 
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chalkiah, it is rubbed o€f atonce, rubbing first across thegrain to fiU the pores thoroughly, 
and then with the grain to bring out the high lights. Twenty-four hours are then 
allowed for the filler to harden. One application is usuaUy sufllcient, but two are 
sometimes necessary. 

Copal or oil varnish is usually flowed on, the brush being dipped deeply and flowed 
on in a heavy coat. The surface is then gone over lightly widi the brush as free from 
varnish as possible until the work is left with only a thin coating. Three or four coats 
are generally applied, allowing time after each coat for drying. The fizst coats are 
rubbed with haircloth or curled hair. For a dull finish the last coat is rubbed until 
smooth with powdered pumice stone and water, and the pumice removed with a 
damp sponge and chamois skin. When a gloss finish is desired, the last coat is not 
rubbed. For a polished finish the last coat is rubbed with pumice stone and water, 
then with water and rottenstone, and, if a very fine surface is desired, it is finished 
with oil and a little rottenstone rubbed with a soft flannel or even with the bare hand. 

Shellac or spirit varnish, made by dissolving shellac in alcohol, does not flow freely. 
It must be applied thin, with long, even strokes of the brush. A surface finished with 
shellac varnish is given five or six coats, each coat being rubbed down with fine steel 
wool, curled hair, or oiled sandpaper. 

These processes are performed in the order in which they have been described, the 
stain being applied first, then the pores of the wood being closed with filler, and last 
the varnish coats being put on according to the finish desired. 

KaUomining: In kalsomining the first process is that of cleaning and preparing the 
walls. All grease or lime spots are scraped and smoothed, and all nail holes and 
cracks filled with a putty or whiting or plaster of Paris. The walls are then given 
a sizing of thin glue, which causes the kalsomine to hold well to the wall, and at the 
same time prevents it from striking in. Sometimes a coat of oil paint or hard oil is 
used for this purpose, and also to prevent dampness fnxn striking through the walls 
and discoloring the kalsomine. 

Kalsomining mixture, which consists of dissolved glue, whiting to give body, and 
some coloring material, such as is used in oil painting, to give the dealred color, must 
be prepared with reference to the work to be done, more glue being required, for 
example, on side walls to prevent rubbing, than is required on ceilings. 

In fresco painting the kalsomine is applied while the wall is still damp, nutlriTig 
the color a part of the fresco work, but in cases where the walls are not decorated they 
are allowed to become thoroughly dry before the kalsomine is applied. 

Any desired color may be obtained by the mixing of the primary colors, red, yeUow, 
and blue, lampblack being added in some cases. Kalsomine is applied with a large 
brush, working the ceiling first and then ths side walls. 

Sign painting: Sign painting, which includes all kinds of advertising painting, 
from small lettered signs on cardboard (w wood to laige pictorial work on walls and 
large signboards, requires on the part of the painter a special aptitude for fine color 
work, designing, free-hand drawing, and lettering. Some classes of work are done in 
the shop, but much of the work must be done away from the shop. 

In small lettered signs the ground is prepared by laying on several coats, usually 
of white paint consisting of white lead mixed with equal parts of turpentine and oil. 
When these coats have dried thoroughly the letters are sketched off with white chalk 
and are then carefully traced with charcoal. The sur&ce is then brushed over, 
leaving only a dim layout, and the letters cut in, by outlining with lampblack mixed 
with linseed oil, using for fine work a small red sable pencil brush, and for laige work 
a small bristle brush. When the surface to be lettered is of metal it is first pickled 
with vinegar in order to make the paint hold well, the other processes being the same 
as in the case of wooden surfaces. 

The letters are then filled in with paint— black paint being most commonly used 
on a white background— or are further prepared for gold leaf. 
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In gold-leaf work the letters are coated over with a good oil gold size which is allowed 
to stand usually ahout 24 hours until it has reached that degree of dryness which is 
caUed ''tacky/' in which state the gold leaf will adhere to it strongly. The gold leaf 
is then applied, as much of a leaf being uncovered as is necessary to go on a certain 
part of the letter, and then cut by running the finger nail across it. Then, without 
removing the leaf from the book and keeping the rest of the leaf covered, the portion, 
cut is pressed firmly against the size on the part of the letter to be covered. The 
gold leaf adheres to the size when the book is withdrawn. When all of the letters 
have been covered in this manner they are cut in with a size made of fat oil, lamp- 
black, and a little white lead. Generally, to complete the work, the sign is laid in 
a horizontal position and smalt or ground black glass is sifted on. When the size 
has dried enough to retain the smalt the sign is raised to a vertical position and the 
superfluous smalt is brushed off with a soft brush. 

In sign painting where there are several signs of the same kind to be made stencils 
are used. The letters or designs are first drawn on a sheet of stiff heavy paper and 
then carefully cut out. The sheet of paper is tacked to a light wooden frame and 
well coated with shellac. Where the sign is to be made in two or more colors several 
stencils are made, one for each color. After the sign has had two coats of ground 
color and has thoroughly dried the stencil is laid upon the sign and the paint applied 
through the opening cut in the stencil. The paint used is mixed with benzine and 
is applied with a stiff bristle brush. After the letters are dry they are all' second- 
coated without the use of the stencil. 

Gold leUervng on glass: In gold lettering on glass the letters are first outlined with 
chalk on the outside of the glass. They are then covered on the inside with a size 
made by placing in cold water Russian gelatin, sometimes called Russian isinglass, 
and boiling for about three minutes. The size will become ''tacky " in from 15 min- 
utes to 3 hours. The gold leaf is then put on by handling it with what is called a 
"tip," which is a brush consisting of a thin layer of camePs hair glued between two 
pieces of cardboard. The hair of the tip should be slightly oily, so that the gold leaf 
will adhere to it until placed against the size on the letter. After the gold les^ is 
placed on the letters, the chalk lines which show through the gold are carefully out- 
lined on the inside with black paint. When this paint is dry the gold leaf which 
projects beyond the lines is removed with a piece of cotton and water. The letters 
are usually outlined with paint in such a manner as to give them the appearance of 
thickness. After this work is dry the whol^ is given a coat of varnish. 

Graining: In imitating the grain of various woods the surface is first given at least 
two coats of paint, tinted according to the kind of wood to be imitated. The second 
coat of ground color is made to dry with a gloss, so that the graining mixture will not, 
by being absorbed, make the grain appear dingy. After the ground color is thor- 
oughly dry the graining mixture, of a color to suit the kind of wood to be imitated, is 
applied, and before drying the coarse grain is made by drawing a graining comb of 
leather or gutta-percha over the surface. The surface is then worked over with a 
fine steel graining comb in the same direction. The heavier figures of the grain are 
made by wiping out the graining mixture with the thumb covered by a piece of cloth, 
A fine bristle brush is finally passed lightly over the surface to blend or soften the 
heavy lines, imitating as nearly as possible the grain of the natural wood. 

Railway-ear painting: In Richmond railway-car painting constitutes a branch of 
the trade of sufficient importance to warrant separate treatment. 

Oar painting is classified under two distinct heads— i. e., passenger-car and freight- 
car painting. Passenger-car painting is a very high grade of work, requiring much 
experience and skill in all the processes of painting, varnishing, and finishing, while 
freight-car work can be done by any ordinary painter, since no special skill is required 
for painting freight-car bodies and trucks. 
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PiMiongor-cT pftintiiig may be aab^irided ae foUofwv: Kxtorinr pdiiffAiig d new 
OttB, intenor finwhingy and reftn'mhing of oUL can. 

N«Nr ean when Vfougkt into the ihop era fini rubbed dowm with coane and then 
with fine aandiMtper. After tbaa ie done the weed filler ie applied, the fiUur hmofg 
a j^^ment laixed with oil and tuipentine to the comiatcncy of a thick oreaia. 

Alter the coat of filler come tfavee coated body color, each oae being rabbed doer& 
with pamiee etooe and water. The esteiier deeeiatioDs, such as lettensi^ and rtrip- 
ing, are then applied and the entire car revamiahed. 

In intmor ftairiiing the new interior weedworic i» rahbed dcMm with sandpaper 
and a ceat of clear dMilac appMed. Thu tame a ionndatien lor the tlnree eoati d 
-varaiah which follow. The interior vamiah coats are eack snaoothed by rabfaing 
with polveiized pamiee stone and water. 

The first procees in refinishing old can is the removal oi 9SL old paint by heatrwg it 
with the flames fiem a Bansen burner, gasoline being meetly need lor this peipeae. 
TfaiB having been done,, the entire car is sciaiped, scrubbed down with water, and 
sandpapered. Wood fittw le not applied to eld work, as the pores of tte wood are 
abeady filled. Each body coat is rubbed down with pumice and waiter and the 
decorationaand varnish applied,, as in the case of new can. 

It requires about six days to paint a car eoeopiletely, moch ol this time being, of 
course, consumed in allowing the several coats ol psint and varmeh te dry. 

Ail wfiadow and door glass is put in in the car shop, althou^ tlas woric doee not 
come directly under the supervision of the foreman ei the paint shop and is meft done 
by the car painten. 

With the introduction of sted. cam anew method of applying paint has been fonad. 
This method conaistB ol sprayii^ paint upon the surface with a spnqrtng machine. 
At the iMresent writing this method has not been intiodiaced in RiduDond, all of the 
paint being applied by hand. 

The ste^-car painting done in Bichmcmd is all repainting and refinmbi^g. The 
ear is gJLvexk five or eix coats of a body cokr ^ each coat being rubbed down with pumiee, 
and then decorated and varnished. 

FreightH^ar and truck paintis^ requires no special comment, as thie is the most 
common form of painting done in the car shop and does not difier from other roug^ 
painting^ 

Product or ^picktlties. — The w<H:k of the paints in Bichmond is not materially differ- 
ent from that done by painters in other communitieB, althouf^ railway-car painting 
may be designated as a Mne of work employing a considerable number of mesk. In 
genial, the work of the trade embraces inside and outside painting of bu&ldingB; 
decorating, oign painting, painting of wagons,, carriages, automolales,. steam and 
stroet railway coaches, fMintii^ of bridges, tanks^ and structuEal-iron work^ el i^gri- 
cultural implem^its, and of furniture. 

Importance of ihs trade. — ^According to the Federal census df 1910, there were in 
Biduoiond in that year 543 painters, glaziers, and vamyMfs, of whom 447 were eoBb- 
ployed in the building trades and 96 in factories. Of the painters in the building 
trades^ 421 w^e white and 26 were colored. The number of peintefs in the city at the 
present time is estimated to be approximately 600. 

CoTuiitions of employrMni. — The work of the painter is not generally such as involves 
any peculiar physical or nervous straLa beyond that involved in any sort c^ mannal 
labor. Moreover, the wo^ of the all-round w^-trained painter is sufficiently varied 
to stimulate interest, mudb ol it requiring the exercise of high-grade skill and c^ artistic 
seioe. in some BichmcMad shops, however, the work is to a very conei^efable ext^kt 
spedalized, one man doing the roi^ work of burning and scrajOEg off era finieh,. sand- 
papering and putting on body coats,, another filling, staining, and varmshing, and 
another striping and letterii]^. In house paintijag, also, one set of men may be em- 
ployed entirely on rough work. For the relatively imskilled men who are kept on the 
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xoBg^ 'Wctk, there is coaip«rativeiy little in the ocGupfttioii that u stimulative, although 
theie 10 in some cases a dianoe ai x«onotion to the finer voik of inside painting and 
decoratLog, sign painting, lettering, and finiriitng. In some dasses of woric thoe is 
danger ol accident from imperfect oonstroction or rigging of scafMds. 

JEhfffiene of the oteupation. — ^The oonditum of emj^oyment which most smously 
inwireB the welfare ol the painter is that which ezpoMshtm to the danger ol poisoning. 
It has been scientifically demeostraled that many of the materials with which the 
painter wocics are poiscmoiis, and it is true that many of the pr o ceopc s are sadx that it 
is difficult, especially under ccrtaiB conditionsy to avoid contact with the pcttsms. 
llicre are, however^ certain simple precautions by which much of the danger can be 
avoided. A brief summary of the findings of scientific investigationB and of the 
present survey as regards the hygiene of the trade fc^ws. In general, it may be 
said that the ratuitB on the sdiedules ol the snrvey,. and the injormation gatikered in 
pemonal conierenoeB with patntess, areentirely comastent with the findings of scientific 
research as regards the injurious effects which follow the use of certain materials and 
which result from carekssnem or inq>roper procedme in various lines of work . ^ 

Either or b<^ the pigment and the vehicle of paint may be poisonous and either 
or both may be perfectly harmfess. The higher-priced paint usually contains white 
lead, linseed oil, and turpentine. Both the white lead and the turpentine are poison- 
ous. The pigment in cheap paint may be something perfectly harmkss, ss chalk or 
barytes, while the vehide may contain so great a percentage of petroleum compounds 
that it is extremely poisonous, especially when used on inside work in incloeuies 
poorly v«itiiated. 

The pigments which cause poisoning are the lead salts, white lead, or basic caibonate 
ol lead, Bttbtimed white lead or basic lead sulphate, chrome yellow, or yellow chremate, 
dirome green (a mixture o£ chrome yellow with Prussian blue), red lead and orange 
mineral. Lead carbonate and lead sulphate are used in the higher-priced paints, 
usually separately, but sometimes togeth^, and the carbonate mudi more commonly 
than the sulphate. Chrome yellow is used ior tinting in house painting and in coach 
painting; chrome green for painting window shutters; red lead in painting structural- 
iron wcwk, and orange mineral iar painting wagons. 

Of these constituents lead carbonate is considered the most poiscmous; but when 
sandpapering, mixing, ox chipping off old paint, the red lead is the most dazigerous 
because it is lighter and floats in the air mora easily. Chrome yellow is considered to 
be about as harmful as the red lead. Lead sulphate is not as dangerous as the lead 
carbonate, red lead, or the chrome yeDow. It has been determined by scientific ex- 
periment that in human gastric juice the lead carbonate is a little more than twice as 
soluble as the sulphate; that the lead carbonate is distinctly more toxic than the sul- 
phate, and that both produce acute lead poisoning. 

Expmments conducted to determine the effect which milk, when combined witifci 
the gastric juice, has upon the amount of lead dissolved brought the conclusion that 
when the milk and gastric jidce are in equal proportion the hydrochloric add of the 
gastric juice is so completely fixed by the milk proteins, or neutralized by the car- 
bonates in the milk, that the mixture has virtually no solvent action on the lead salts. 

On the basb of sci^itific investigatione three practical suggestions have been made 
iar safeguarding painters against poisoning: (1) That since lead carbonate is so much 
more toxic than the lead sulphate, lead workers as well as the State should aim at the 
elimination of the use of the carbonate in all the industries where this is posrible; (2) 
that since basic lead sulphate, or sublimed lead, is poisonous, none of the precautions 
usually advocated faat the protectioa of workos in lead be neglected by those handling 
lead sidphate; (3) that, in addition to taking other important prophylactic measures, 
warkoB in lead salts should drink a glass dt milk between meals (say at 10 a. m. and 

1 As regards the nature and physiological effects of paint and varnish poisons, the following text it 
largely sommarised from Bulletin No. 120, U. S. Bureau of Labor Statistics, by Alice Hamilton, M. D. 
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4 p. m. ) in order to difniniBh the chances that the lead they have swaUowed be diasolyed 
by the free hydrochloric add of the gastric juice, as in some persons there is consid- 
erable secretion of gastric juice in the empty stomach. 

Dust from the sandpapering of lead-painted surfaces is one of the most important 
causes of lead poisoning. The dust thus raised is inhaled and lodges on the nasal 
and pharyngeal mucous membrane and is then swallowed. Investigation has shown 
that the great bulk of this dust finds its way into the stomach and not into the lungs. 
This causes the poisoning of the workman, as the lead in the dust is dissolved by the 
free hydrochloric acid in the gastric juice and is easily abswbed. This dust is danger- 
ous not only to the man doing the sandpapering but also to the others working near. 
The danger can be entirely eliminated by the use of pumice stone and water in rubbing 
down coats, or, if it is a first coat where this is apt to raise the grain or on metal where it 
may cause rust, by moistening the sandpaper with some cheap mineral oil. Sand- 
paper so oiled lasts as well as when used dry, and the results so far as the w<»rk is con- 
cerned are as good when oiled paper is used as in dry sandpapmng. 

When metal surfaces are to be repainted they are usually chipped clean, and often 
the w<Mrk is done by a machine using compressed air. This work is very dangerous, 
and a much better way, whether on wood or metal, is to bum the paint, causing it to 
curl and shrivel up, after which it can be easily scraped off. Some authorities speak 
of lead poisoning being acquired by the use of the burning method; but this is not 
apt to happen unless the painter should hold the flame long in one place, and thus 
cause considerable smoke which might carry mechanically small particles of lead. 
The boiling point of lead is so high that the danger from evaporation from the heating 
required is very slight. Danger of poisoning from this method arises, however, 
when the burned paint is allowed to lie upon the floor of the shop until ground to dust. 
This dust is stirred up by the feet of the workmen or by moving materials, and is cour 
stantly inhaled and swallowed by the workmen. The scraps of paint should in every 
instance be cleaned up before they become dry. 

The painter should be extremely careful in handling his food or tobacco, and should 
avoid wearing dusty and paint-soskked clothing. 

The dangerous vehicles are turpentine, benzine, naphtha, benzol, wood alcohol, 
and amyl acetate. Turpentine used as a dryer and for thinning is a constituent of 
many paints and varnishes. It sometimes mokes up the entire vehicle. The inKftling 
of much turpentine-laden air causes headache, dizziness, and irritation of the throat 
and of the urinary system. If the workman is exposed for long periods to turpentine 
fumes, it often causes chronic inflammation of the bladder and kidneys. These fumes 
cause also inflammation of the skin and often affect the nervous system, as is evident 
in the typical symptoms of staggering and in extreme cases loss of consciousness. 

Benzine and naphtha are used in hard oils as dryers, and very often constitute a 
large percentage of the vehicle in cheap quick-drying paints. Fumes from these 
liquids affect the nervous system much as does alcohol, causing staggering, defects 
of memory , and disturbance of sight and hearing. Where the workman is long exposed 
to these fumes, chronic poisoning takes place, causing skin diseases, weakness, nervous- 
ness, and sometimes even impaired mentality. 

Benzol is used in priming and as a paint and varnish remover, because of its pene- 
trating and solvent qualities. The benzol fumes are very dangerous and may be fatal. 
They cause changes in the blood, hemorrhages of the organs and mucous membranes, 
and degeneration of the organs. The symptoms of this poisoning are a flushed face, 
dizziness, and headache followed by a blue appearance of the skin, nervous excite- 
ment or stupor, accompanied by sickness. If the poisoning is chronic, idcers appear 
on the gums and lips. 

Wood-alcohol poisoning comes mostiy from inhaling the fumes while using varnish. 
This causes headache, hoarseness, twitching of the muscles, weak heart, unconscious- 
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nesB, and temporary or permanent impairment of sight, even to the x>oint of complete 
blindness. 

Amyl acetate, derived from fusel oil and acetic acid, is used in varnishes, gilding 
fluids, and as a paint solvent. The fumes cause headache, uncertain movements, 
difficulty in breathing, sleepiness, bad heart action, and poor digestion. 

Poisoning from the various paint vehicles may be avoided in most cases by insuring 
good ventilation, either natural or artificial, of shops or rooms where work is being done. 
When this is not possible the men should be changed as often as possible on work, so 
that no one of them will become enough poisoned for permanent injury. 

Although the vehicles In the various leadless paints are lusnially much more poison- 
cms than those used in lead paint, the introduction of these paints into the industry 
is a great help toward the betterment of hygienic conditions in the trade, as it is much 
easier to avoid poisoning from the vehicle than it is from the various lead pigments 
in the paint. 

It may be noted that the paints used in railway-car painting are almost entirely the 
new leadless or almost leadless kind. The smoothing of all paint surfaces is done 
either by the use of pumice stone and water, or with oiled emery cloth or sandpaper. 
All paint is removed by burning and scraping, and the work is done in large open 
buildings where the ventilation is such that there is very little, if any, danger from the 
volatile substances in the paint. Railway-car painting in Richmond is, therefore, to a 
very large extent free from the dangers of poisoning above cited. 

Economic conditions. — House and sign painters are to a very considerable extent 
free lances, working first for one contractor, and then for another, or independently 
on their own account. The character of the work done by them varies greatly from 
job to job, and partly because of the miscellaneous character of their work, and i)artly 
because of the nature of the climate in Richmond, employment is not markedly sea- 
sonal. The slack season is from the first of January to the end of February, and the 
men are employed on the average about 10 months during the year. The sign pidnter, 
when weather does not permit outside work, usually has on hand work which can be 
done in the shop. As regards painters in the car shops and in manufacturing plants, 
employment is generally steady, and the seasonal fluctuations inconsiderable. Hours 
of labor range from 8 to 9 hours per day, or 48 to 54 hours per week, full time being 
worked on Saturdays. Skilled journeymen earn $3 to $5 per day, the minimxiTn wage 
for unskilled labor being $1.50. Wages are low as compared with wages paid in other 
trades. The trade is about 10 per cent organized. 

Age of maximum productivity. — Boys enter the trade between the ages of 16 and 18, 
and serve a four-year apprenticeship. The age period designated as the period of 
maximum productivity is from 22 to 55. 

DeTnandfor labor. — House painting is a field in which the demand for labor is increas- 
ing, but the occupation is, nevertheless, somewhat overcrowded, especially with semi- 
skilled workers. The demand for sign painters is increasing, and there is a scarcity 
of skilled high-grade workmen. In the car shops and in manufacturing plants the 
demand for labor is fairly stationary. In general the supply of medium-grade labor 
seems adequate for the present demand; the supply of high-grade labor is insufficient 
to meet the increasing demand in special lines. Workers are recruited from the lower 
granmiar grades and from casual labor. 

Educational and technical requirements. — In the way of general education, the occu- 
pation of the painter makes no special demand upon the worker, beyond that 
degree of general education required for all workers to insure to them advancement in 
proportion as they acquire, in practice, trade and technical excellence. 

.The trade and technical knowledge required by the skilled artisan is, however, very 
considerable. The nature of tluB knowledge will be apparent from the foregoing 
accpunt of the processes and hygiene of the occupation. Some trade knowledge per- 

6071*'— Bull. 162— 16 12 
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taijQB even to the aimplest proceases, m, for euunple, to the proceaB of rubbing down 
Burfaces, where sandpaper of a proper grade of fineneae must be selected, or some other 
material, sach as groond pamice stone, lottenstone, fine steel wool, or curled hair. 
The painter must know which of the many varieties of fillers^ sizes, or foundations 
should be used on woods of different qualities, and in different classes of wo^. He 
must know something of the preservative qualities of different finishes. He must 
know how to mix oils, pigments, and varnishes, for body coats, for flat and for glass 
finishes, for inside and for outside work. In all color work he must have a knowledge 
of color mixing and harmony. 

The degree of manipulative ddll required by the painter varies from the small 
amount required to lay on rough body coats to the very considerable amount required 
for flowing on varnishes, and for the fine work of striping, lettering, and decorating. 
The characteristic tool of the painter is the brush, which varies from the small round 
pencil and sash tool of camePs hair, to the large, round or flat brush of hog bristles. 
In the handling of these tools a very high degree of manipulative skill is required for 
certain classes of work. In all classes of work the skilled hand economizes time, lalxHr, 
and material. 

In addition to the above qualifications, the painter should possess an accurate color 
sense; an artistic sense, which will enable him to harmonize colors in inside decorating, 
and to do original work in designing; a knowledge of alphabets for lettering; and a 
natural talent and skill in free-hand drawing. Finally, it is vitally important that 
the painter shall have a thorough knowledge of the hygiene of his occupation. 

What the industry gives. — ^The workers in the skilled class enter the trade through an 
apprenticeship, usually of four years. During this four years the apprentice is occu- 
pied as follows: In the first year he helps by running errands and cleaning brushes, 
and picks up such information as he can from observing the workmen; he learns to 
mix paints, and to lig scaffolds; he does inside and outside painting, and learns to 
remove stains by the use of lime and acids. In his second year the apprentice is put 
on the scaffold, and works with the journeymen putting on finishing coats; he learns 
how to remove old finish by burning and scraping, or by the use of solvents, and how 
to prepare work for new finish. In his third year the apprentice is put on inside work, 
such as graining and varnishing, and is in general allowed to do such work as he is able 
to do. During bis fourth year he is given such work as he has not already done, and 
by constant practice becomes more proficient in all lines of work. This apprentice- 
ship gives the boy a small amount of trade knowledge, and enables Hi™ to acquire a 
fair degree of manipulative skill. 

No provision is made in the shops for systematic instruction either of apprentices or 
of journeymen. The line of promotion is from apprentice to journeyman and from 
journeyman to foreman. The skilled painter may go into business on his own account. 

Deficiencies of workmen. — ^The deficiency most commonly acknowledged by the 
painters is in the general education which they believe to be a condition of advance- 
ment in their trade. Nearly all painters have a very inadequate knowledge of the 
hygiene of their occupation. Few possess the trade knowledge necessary for esti- 
mating costs and qualities of material, and few possess an adequate knowledge of 
the principles of color mixing, color harmony, or design. 

What the school ought to give. — ^Before entering the shop the painter should have 
received in the public school a complete elementary general education and prevoca- 
tional training in drawing, design, and color harmony. 

A serious obligation rests upon the school as regards instruction of apprentices and 
journeymen in the shops. This obligation arises from the fact that a thorough knowl- 
edge of the hygiene of the occupation is absolutely essential as a safeguard against 
poisoning. Such instruction, it would seem, should take precedence over every other 
sort of continuation work. Assuming, however, that this instruction is given, the 
school may properly undertake to give instruction organized with reference to the 
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technical requirements of the painter, by offmng courses covering free-hand drawing, 
lettering, design, color harmony, composition of paints, varnishes, and other materials, 
and modem practice in special Unee of wo^. 

These courses may be grouped under the following heads: 

Trade hygiene: Diseases and dangers of the trade. 

Art: Color harmony, free-hand drawing, and design. 

Chemistry: Chemistry of color pigments. 

Mathematics: Estimating. 

Business practice: Methods of doing business; bookkeeping. 

PAPER HANGING. 

Processes. — ^In papering a room which previously has been papa*ed all old paper 
should be removed, unless there is only one thickness and in good condition, in which 
case the new paper is put on over the old. After old paper has been removed and the 
wall scraped all cracks and depressions are filled and smoothed up with a mixture of 
plaster of Paris and patent plaster, and all angles painted up; the wall is sized by 
covering with a coat of thin liquid glue, which is allowed to dry before the pa]>er is 
hung. Preparation of the new paper is first made by cutting off the blank space along 
the edge of the paper with a machine knife in tne case of cheap papers and with a 
small hand knife and straightedge when heavy exx>en8ive paper is used. 

The new papa* is now laid on a table and the paste applied with a paste brush. 
This paste is made of cheap wheat flour, alum, and water. After the paper is pasted 
it is folded and allowed to soak for a short time. If this is not done, the papar will 
blister when put up. The paper is now placed in position on the wall and pressed 
down smooth with a dry brush, beginning at the top and working toward the bottom. 
The paper on the side wall is cut a little long so that it may be cut off neatly at the base- 
board and also be allowed to project over the space covered by the border; that on the 
ceiling is allowed to run down the side walls a shcu't distance; then when the border is 
put on it makes a good joint with both. 

Product or speddUies. — ^This trade includes the hanging of all paper or other fabrics 
used for covering walls, the preparation of walls to receive the same, and the placing 
in position of finished wall moldii^. 

Conditions of employment. — Paper hanging is considered a healthful occupation, 
although th^re is some dai^er from working on scaffolds and handling poisonous 
colored papers. Because of its varied character it in no way narrows or restricts 
mental development. 

Economic conditions, — ^At present there are about 70 paper hangers in Kichmond, 
about 60 per cent of whom are members of the local organization. This is not what 
could be called a seasonal occupation, for although the busiest season is from May to 
October the work holds fairly steady throughout the year. Paper hangers in Rich- 
mond work 8 hours per day and 48 hours per week. The maximum wage is $27 per 
week and the minimum $18 per week. The union scale is $3.50 per day. 

Age of maximum productioity . — ^The workers in this trade enter as apprentices usually 
between 16 and 18 years of age and serve for four years. The period of maximum 
productivity is usually between the ages of 21 and 55. 

Demjandfor labor. — ^The field for this work is growing and at present is not over- 
crowded. The workers in this trade enter as apprentices and are recruited from the 
lower grammar grades. 

Edv4XLtional and technical requirements. — ^The paper hanger should have a complete 
grammar-school education with two years of elementary training, a knowledge of the 
proper tools and methods used, color harmony and design, estimating and mathe- 
matics of the trade. He needs color and artistic sense, special adaptability, keenness 
of sight, dexterity, and accuracy. Manipulative skill is necessary in applying paper 
and handling the following tools: 
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Patte hui»h: This is a laige flat bnuih used to apply the pagte to the paper. 

Dry bnuK' This bnuih ia thin and flat and from 10 to 12 inches wide, used for smooth- 
ing and pressing the paper to the wall. 

Seam roller: This is a handled roller from 1 to 3 inches wide, which is used to press 
down the paper at the seam or lap. 

Knife: This knife has a curved blade about 3 inches long and is used for trimming 
edges, etc. 

Scissors: These scissors have a 10 or 12 inch cut and are used for trimming. 

Straightedge: The paper hanger's straightedge is of steel or wood , with a metal edging, 
and of various lengUis. 

Paper-cutting machine: This machine has two rollers, one to hold the roll of paper 
and Uie other to reroU as it is trimmed . Between these rollers are two circular bivea 
which make a shearing cut, one pair for each edge. The machine is operated by a 
crank. When this crank is turned the paper is unrolled from one roller to the other^ 
the knives in between cutting the blank strip from one or both edges as desired . Only 
cheap paper can be trimmed in this machine. 

Other things which the paper hangers use are ladders, a plank for scaffolds, and a 
* table with trestles to lay the paper on while pasting. 

What the industry gives. — During his apprenticeship the worker does work as follows: 
During the first six months he wiU help on the job by cutting down seams, removing 
old paper, filling cracks in walls, sizing walls, and pasting paper. After this he will be 
allowed to hang cheap paper under the direction of a journeyman, gradually advancing 
to the better giade work as his ability increases, until about the beginning of the second 
year when he will be sent out on cheap jobs by himself. By the end of the third year 
the boy is able to measure the room and hang any kind of paper. Practically all that 
the worker acquires during this time is the manipulative skill required in performing 
the work. 

Deficiencies of workmen. — ^The workers in this trade are usually deficient in general 
education, in knowledge of color harmony and design, in mathematics of the trade, and 
in modern theory and practice. 

What the school ought to give. — ^The boy should have a grammar-school education and 
two years' prevocational training before entering the trade. The practical knowledge 
which the boy gains while working at the trade should be supplemented by the follow- 
. ing courses in school: 

Art: Color harmony and design covering the proper selection of paper to suit the 
kind of room to be papered and the person who is to use it. 

Mathematics: Shop mathematics relating to the trade, on estimating, etc. 

Modem practices in the trade. 

UNSKILLED LABOR IN THE BUILDING TRADES. 

Processes. — Under the head of building laborers are included hod carriers, cement 
laborers, saw and planing mill hands, carpenters* and stonemasons* helpers, struc- 
tural-steel laborers, and all others in the building trades who do the rough, heavy, 
unskilled work. 

Because of the character of the work a laborer may be with one contractor to-day 
and with another one in a different line of work to-morrow. The laborer goes from 
job to job and from one kind of work to another. The hod carrier, however, changes 
jobs and class of work probably less frequently than other laborers in the building 
trades. As long as there is a demand for that class of work, he generally sticks to it. 
This may be due to the fact that some degree of skill and training is required in his 
work. He mixes the ingredients for the mortar and carries the mortar in a hod to the 
plasterer or bricklayer. In Richmond most of the laborers carry the brick and mortar 
on a board on their heads. 
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In general, laborers are used around buildings under construction to do such heavy 
work as moving stones and heavy timbers, to do odd jobs for the carpenter and the 
structural-steel worker in so far as unskilled labor can be employed. In other words, 
the laborer around a building does the heavy unskilled work that would otherwise 
occupy the time and exhaust the strength of the mechanic. 

In cement or concrete work the laborers mix the ingredients and haul it to the fin- 
ishers in wheelbarrows. Other helpers assist in pulling the load up inclines, while 
others spread the concrete, working directly with the finisher. 

In sawmills the logs and timber are moved to and from the saws and machines by 
laborers, who are employed also in stocking the timber in the yard and in hauling it to 
the customers. 

There are other lines of work in the building trades that require laborers, but in all 
cases it is generally unskilled and heavy work. 

Product or specialties. — The product or specialty of the building laborer is the same 
in Richmond as elsewhere, although the manner of accomplishing the result in some 
cases may vary. For instance, the Negro, whenever possible, carries his load or bur- 
den on his head instead of in his arms or across his shoulder. 

Importance of the trade. — A close approximation of the laborers in the building 
trades of Richmond shows about 2,400. This includes the laborers in all the work 
mentioned above. 

Conditions of employment. — Generally speaking, the work of the laborer is very 
healthful, as most of it is outside work. There is always the danger, however, of fall- 
ing from ladders and walks on unfinished buildings and from lifting too much on heavy 
work. Laborers around saw and planing mills are also exposed to the dangers that 
always attend work about machinery. 

There is nothing especially stimulative about the work of the laborer, but it can not 
be said that his mental development is stinted. 

Economic conditions. — There is no regular wage for a laborer, but generally the wage 
is from $1.50 to $2 per day. In some classes of work the minimum may be lower and 
the maximum higher than the above rate. Hod carriers for brickmasons work from 
44 to 48 hours per week, the regular working time being 8 to 8} hours per day, and with 
a short Saturday of from 4 to 5i hounr, a plasterer's hod carrier generally works 54 hours 
per week, 10 per day, with a short Saturday of 4 hours; laborers in saw and planing 
mills work 55 to 60 hours per week, 10 hours per day, with, in some cases, a short 
Saturday of 5 hours. 

The busy season for these laborers corresponds in general with that in building 
trades, extending from March to the end of September; the dull season is during the 
winter months; sawmill hands, however, generally have steady work through the 
year, with a reduction in the number of hours per week during the slack season. 

The fluctuation in employment is considerable at times, for diu-lng the winter 
months, when outside work can not be done, the laborers are laid off unless they can 
be shifted to inside work. The laborers are not at the present time organized in 
Richmond, an organization of hod carriers formed at one time having gone out of 
existence. 

Age of maximum productivity. — As a rule laborers are not employed under 18 years 
of age, because of the nature of the work, which requires more than any other quality 
fully matured physical strength. As the work is generally unskilled, but little time 
is occupied in learning the processes, although in the case of hod carriers some prac- 
tical experie^pe and instruction are necessary. 

The age period of maximum productivity is indeterminate, depending in general on 
the individual. It is safe to assume, however, that it is relatively short, extending 
approximately from the ages of 25 to 40 or 45. 

Demand for labor. — ^While there seems to be an abimdant supply of laborers in all 
classes of work, it may be noted that the demand for laborers in brick and concrete 
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work will probably be an mcrearing one in the future. The source of supply is gen- 
erally the unskilled men who float from one job to another, working first for one ayor 
tractor and next for another. 

Educational and Uehnieal requiremenU. — Obviously the employments of the un- 
skilled laborers in the building trades do not call for any special vocational training, 
if it be assumed that the workers are to remain permanently in the class of the un- 
skilled. They, of course, should have received that degree of geneial education 
which is a common condition of good citizenship. To the extent that they are defi- 
cient in this respect it is true, also, that their efficiency as workmen is genendly im- 
paired. The obvious condition of any considsrable increase in their efficiency as 
workers Is, however, a course of training which will lead them into some class, of rela- 
tively more skilled lab<Hr. 

What the industry gives, — Because of the nature of the work there is no apprentice- 
ship system, and whatever manipulative skill is necessary is soon acquired in practice. 
For these workers there is no regular line of promotion, although in some plants new 
workers are started on a minimum wage and are given an advance in wage as they 
become experienced, the maximum being, as has been noted, about |2 per day. 

Deficiencies of worhmen. — It seems the most common deficiency of the laborer is 
his desire to shift from one employer to another. In other words, the employer 
does not know from day to day how many laborers he may depend on, for they (^Etem 
quit without giving any notice. The excessive use of intoxicating liquors is 
reported as a common cause of irregularity and unreliability. 

What the school ought to give. — ^As in the case of all workers, the building trades 
laborers need as a condition of practical well-being a good education. If possible, 
however, prevocational courses should be offered to them in order that some of those 
who would otherwise drift into unskilled work may choose some trade and be en- 
couraged to follow it. Drift classes in general education would be of an advantage 
to these laborers and would undoubtedly increase their efficiency even in their un- 
skilled occupation. Such courses might lead some to become interested in a highw I 
grade of work and encourage them to fit themaelveB to undertake it. 






APPENDIX D.— ANALYSIS OF OCCUPATIONS IN THE METAL 

TRADES IN RICHMOND. 

SUMMARY OF THE INDUSTRIAL SURYEY OF THE METAL TRADES. 

SCOPE OF THE INQUIBT. 

The inquiry as regardu the metal trades embraced 17 establishments, employing 
at the date of the inquiry 4,924 workers, exclusive of office help, or approximately 
95 per cent of the total number of workers in these trades in the city of Richmond. 
The workers not covered by the survey are employed in small shops or in general 
manufacturing plants. 

PKODUCT OK SPBCIALTDBa 

The principal products or specialties of these 17 metal trades establishments from 
which schedules were secured are as follows: Building of locomotives, repairing 
of locomotiveB and of passenger and freight cms; shot and shell for the United States 
Crovemment; structural and ornamental ironwork; horse and mule shoes; bar iron; 
bolts; cookstoves, ranges, and heaters; cotton and tobacco machinery; steel plows; 
electric motors and geuerators, and general repair work. 

SIZE OF ESTABLISHMENTS. 

In the following summary table these establishments are classified according to 
size, the classification being based, as regards each establishment, upon the maxi- 
mum number reported employed at any time during the year previous to the inquiry. 
The total number of workers in this table — 6,904 — does not of course represent the 
number employed by these establishments at any one time, but indicates approxi- 
mately their aggregate capacity when running with a full force. 

Table 71.— ESTABLISHMENTS CLASSIFIED ACCORDING TO REPORTED MAXIMUM 
NUMBER EMPLOYED DURING THE YEAR PREVIOUS TO THE INQUIRY. 



Maximum number employed. 



60 or less ^. 

61 to 100 

101 to 300 

801 to 600 

601 to 1,000 

1,001 to 2,000 

2,001 to 2,600 

Total 



17 



Estab- 




lish- 


Em- 


ments 


ployees. 


reporting;;. 




4 


104 


6 


451 


2 


298 


2 


811 


2 


1,540 


1 


1,200 


1 


2,500 



6,901 



FLUCTUATION Or EMPLOYMENT. 

The fluctuation of employment during the year previous to the date of the inquiry 
is shown in the following table, the general character of each establishment being 
briefly indicated. 

183 



184 



BULLETIN OF THE BUBEAU OF LABOR STATISTICS. 



Table 7a.-NUMBER OF EMPLOYEES REPORTED BY 17 METAL TRADES ESTABLISIT- 
MENTS IN JUNE, 101 1, AND MAXIMUM AND MINIMUM NUMBER EMPLOYED IN 1»13» 
BY EST.\BLISIIMKNTS. 



Estab- 
lish 

IIMOt 

No. 



1 
2 

a 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 



Character of establishment. 



Oenerol machine shop and foundry 

Do 

Electric machinery (motors and eenerators) 

Bar iron, bolts, horse and mule shoes 

RoUInir mill, shot and shell, and horse and mole shoes 

G enerai machine shop 

Steel plows 

Strucraral and ornamental ironworiE 

Repairing looomotivcs and cars 

Do 

Cookstoves, rani^. and heaters 

Repairing locomotives and cars 

Cotton and tobacco machinery 

Cooicstoyce, ranges, and heaters 

Do 

Structural and ornamental iron work 

Locomotives 

Total 



Number employed. 



June, 
1»14. 



27 

ftS 

60 

200 

1,000 

1« 

18 

148 

411 

675 

75 

865 

60 

125 

100 

15 

1,044 



4,924 



Max- 
imum 
during 
1913T 



35 
100 

75 

400 

1,300 

30 

20 
148 
411 
675 

90 

85 
150 
100 

19 
2,500 



Mininmm 

diving 

1913.1 



25 
70 
50 

200 

1,000 

22 

18 

75 

394 

675 
60 

753 
55 

110 
75 
11 

125 



Peroent- 

agetfaa 

minimum 

is of the 



imnm. 



71 

7a 

67 

§ 

73 
90 
51 
96 
100 
67 
87 
65 
73 
75 
58 
5 



> In the case of certain establishments the number reported as a mayimum or a minimum is an estimate 
made by the reporting company. 

The establifihment which shows the most marked fluctuation is engaged in the 
building of locomotives, the minimum number employed by this establishment 
being only 5 per cent of the maximum. The corresponding percentage for the two 
establishments manufacturing structural and ornamental ironwork is 51 and 58, respec- 
tively, and for one establishment manufacturing refined bar iron, stay bolts, engine 
bolt iron , and horbe and mule shoes, 50. The establishments showing least fluctuation 
in employment are the three car-repair shops and a steel plow manufacturing plant. 

With reference to seasonal fluctuations of employment in the metal trades of Rich- 
mond, a gi^eat variety of conditions seems to prevail. In certain large metal trades 
establishments while there is from time to time considerable fluctuation in the number 
employed, this fluctuation is not really seasonal. For example, in the case noted 
above of an establishment building locomotives, in which the minimum number 
employed during the year was only one-twentieth of the maximum number employed, 
the fluctuation can not be regarded as seasonal, but rather as reflecting an abnormal 
condition in the industry. In the case of other concerns, however, the fluctuations 
are to a greater or less degree seasonal. 

SUPPLY OF EFFICIENT JOURNEYMEN. 

About one-half of the firms interviewed seem to experience no great difficulty in 
obtaining efficient journeymen. Those that do experience difficulty Account for 
this shortage as due to the lack of any comprehensive apprenticeship system. In 
no case was the opinion expressed that the shortage in competent journeymen was 
due to conditions attributable either to the nature of the trade itself or to specific 
conditions under which the work is performed in Richmond establishments. 

AGE OF MAXIMUM PRODUCTIVITY. 

The lower age limit of the period of maximum productivity for workers in the metal 
trades of Richmond is almost uniformly given as 21 or 22; the upper limits specified 
on the survey schedules, however, vary from 45 to 65 years, according to specific 
occupations. Those that give the highest upper age limit are, for the most part, 
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engaged in general machine-repair work. Employers are of the opinion that as a 
factor increasing output per hour in this line of work all-round experience ia of to 
greater importance than manipulative facility in the performance of specific tasks. 
One of the employers expresses this opinion in the following words: ''In our special 
line of work) even if a man ia old his experience that he has had is a great asset. He 
may not be able to get around so fast, but he is so experienced that he makes every 
lick count."* 

TIME REQUIRED TO REACH MAXIMUM WAGE-EARNING POWER. 

Various estimates are given by informants as to how long it takes workers who have 
completed their apprenticeship to reach their maximum wage-earning power. As 
regards workers in machine shops, electric machinery works, and in establishments 
manuto:turing plows and ornamental ironwork and structural steel, employers state 
the number of years necessary to be on the average between five and six. Two fijrms 
engaged in foundry and general machine work state it to be from three and one-half 
to four and one-half years .^ 

ESTIMATE OF DEMAND OF NEAR FUTURE. 

Most of the firms interviewed seem to be of the opinion that in the near future a 
general expansion of business may be expected in the building of automobiles, in the 
manui^ture of machine tools and instruments of precision, and in the building and 
repairing of steel cars. It seems probable from this common opinion that the demand 
for competent mechanics in the lines specified will be for some years to come an 
increasing one. Even under present conditions, the consensus of opinion among 
employers is that the supply of skilled labor in these branches of the industry is 
inadequate.^ 

1 Six firms failed to give definite answers to the question '' What is the age period of maximum prodoo* 
tivity for workers? '' expressing the opinion in each case that while the age limits of maximum productiv? 
ity do depend largely upon the amount of physical and nervous exertion required by the specific occupa- 
tion, they depend also upon the individual character of the workers. 

> In detail the character of the firms answering the schedule Inquiry "After how many years' experience 
as an apprentice and journeyman does a journeyman ordinarily earn his maximum wage? '' is as follows: 
Of the three firms whose answers would seem to indicate that a period of from 7 to 10 years is required to 
reach mft-rinrinm wago-oaming power, two manufacture stoves and one is engaged in constructing and 
repairing freight and passenger cars. The six firms reporting that the time required is between 5 and 6 
years Include one machine shop; one plant manufacturing electiic motors and generators; one, structural 
steel; one, plows; one, stoves; and one, locomotives. The firms reporting that workers reach their maxim nm 
wage-earning power in less than 5 years are engaged in general machine and foundry work and in the manu- 
facture of tobacco and cotton machinery. 

s In answer to the question ** In what occupations is the demand for more workers likely to increase most 
rapidly during the next five years?'' the following occupations are specified: Machine work, manufactur- 
ing of automobiles, molding and making of structural and ornamental steel, and boiler making. Increased 
demand is expected to arise from the general expansion and further development of the automatic-vehicle 
business and from the gradual extension of the use of structural-steel frames in building. The probable 
increase in the demand for boiler makers, according to the informants, willcome as a result of the increased 
demand due to Qovemment regulations for safeguarding of boilers, etc. Six firms failed to respond defi- 
nitely to this question. One employer states, as a general proposition, the demand for '' all-roimd machin- 
ists" will surely increase, as "our specialization has gone too far." 

The specialties of the establishments whose representatives report that the supply of unskilled labor is 
growing less are general repair and foundry work, locomotive building, and the manufacture of stoves. The 
specialties of those establishments which report that the supply of unskilled labor is growing greater with 
reference to demand are foundry and blacksmith work and the manufacture of cotton and tobacco 
machinery. 

As regards skilled labor, eight establishments report that skilled labor is, relatively to the demand for 
it, getting scarcer. Only one firm— engaged in the building of locomotives— takes the opix>site point of 
view, maintaining that the supply of skilled labor is becoming greater with reference to demand for it. 
This is explained as due principally to the dull condition of business during the last couple of years. The 
following reasons are given by most of the informants as explaining the relative scarcity of skilled laboar: 
Expansion of business, lack of desire on part of people to stick long enough to become skilled, lack of 
comprehensive systems for the training of apprentices, and the constant drafting of workeis into new 
industries. 
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In the larger establiflhmentB which employ the majority of the men in the metal 
trades the regular line of promotion ia from apprentice to journeyman, to workLog 
leader, asnatant foreman, foreman, and inspector. In amaller establiahmentB no 
well-defined line of promotion is recognised, but in these establishments the work is 
generally of a miscellaneous character and promotion takes the form of advancing men 
to more skilled work in proportion as they become proficient.^ 

The replies of the employers to the several schedule inquiries which called for a 
statement of opinion as regards the possibility of learning specific trades thoroughly in 
the shop are not entirely consistent. The explanation would seem to be that employ- 
ers are disposed to emphasize the value of practical shop training, and when asked if 
a trade can be learned in the shop they frequently answer yes. In considering the 
requirements for all-round efficiency, however, they freely admit that the workers 
can not thoroughly learn any of the more skiUed trades by the pick-up process. This 
inconsistency will be apparent in the following paragraphs considering the schedule 
returns in answer first to the simple inquiry, '' What trades can a boy learn in your 
shop thoroughly?'' and secondly to the inquiry, '^ Can untrained beginnersbe used?'' 

TRADES THAT "CAN BE LEARNED IN THE SHOP. 

According to the returns on the survey establishment schedules in answer to the 
first question noted above, the following trades can be learned thoroughly in the shop: 
Molding, blacksmithing, electric-mot<» construction, puddling, rolling, hcxseshoe 
making, pattern making, woodworking, carpentry, boiler making, tinning, pipe 
fitting, stove mounting, nickel plating, flask making, dieet-iron working, and the 
specific branches of the machinist's trade.' As regards these occupations it is generally 
true that a fsSr opportunity is given for the untrained beginner to acquire some prac- 
tical experience. However, no systematic provision is made generally in the (diops 
for instructing men in the trades specified beyond the practical needs of the shop, and 
in the case of some establishments apprentices are required to take industrial or other 
school courses at their own expense.^ Aside frc«n such requirements imposed upon 
apprentices, a beginner has to get his training in the daily i)erformance of his duties, 
and, as is shown by their answers to the second question noted above, as to what 
trades can be learned by the so-called ^'pick-up" process, employers are agreed that 
there are comparatively few, if any, such trades. One concern, however, is positive 

1 The questlcHL "Are pfomotions freqotatly nude In yoar MtabUshmcnt from one oceupatian to 
another?" is answered by seven firms in the negative and by three firms in the afBrmative; three midce 
no report; two answer " Only to foremanships"; one, " No, except appfentioes";oDe, "Machinists change 
machines frequently." Five firms rejwrt that thi»e is no usual line of promotion for a journeyman; one 
that the line of promotion "varies"; two, that while there is no usual line, prcKnotion is aooording to 
experience; five report that promotion is to faremanshipB; one firm tailed to answer the qnestion. Eif^t 
firms answer "Yes" to the question "Are individual workmen frequently shifted from one process, or 
machine, or occupation to another? "; four, " No"; two, " Occasionally"; two, " Only in some departments." 

* According to the schedule replies, the number of metal trades establishments affording opportunity 
for learning the occupatiosis noted in the text is as follows: Molding, 8 firms; blacksmithing, 7; electrlo* 
motor construction, 1; puddling, 1; rolling, 2; making horseshoes, 1; wood pattern making, 4; metal 
pattern making, 1; woodworking, 1; carpentry, 3; boiler making, 6; ooppersmithjng, I; tinning, 1; pipe 
fitting, 1; car building, 1; stove mounting, 2; nickel plating, 3; flask making, 1; sheet-iron working, 2; the 
machinist's trade, 9. 

> As regards the amount of instruction received in the shop, on 13 estaUiahment schedules the answer 
Is in the affirmative to the question " Does the worker receive any instruction or training in your estab 
lishment more than he can pick up on the job?"; on 2 schedules the answer is negative, and on lit Is, ''No, 
unless he is an apjMrentice." In answer to the question "Who gives it to him?" the r^y Is, in 12 
cases, foremen; in 1 case, foremen and inspectors; in 1, superaxtendoit; in 1, manager; and in 1, "trained 
workers." One shop reports that api»entices attend shop school 40 minutes each day. The informal 
character of the training maybe Inferred from the following typical characterizations: "Individual instruc- 
tion necessary"; "Show him how to do things"; "Observation by helpers"; 'Practical instruction." 
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that ''all tiades can be learned by contact'' and a few employers state that in their 
opinion relatively unskilled trades, such as winding of motozs, loading, sorting, and 
packing, can be learned in the shop.^ 

FOREIGN AND AMERICAN TRAINED WORKERS. 

In the opinion of those interviewed, foreign-trained workers, on account gf the thor- 
oughness of their training, are superior to workers trained in this country. Aside from 
the lack of occupational training other deficiencies are specified as characteristic of 
the native workers, such as idleness and lack of education, lack of ambition, dislike 
for manual labor, and lack of willuigness to start at the bottom. It should be noted, 
however, that in Richmond the proportion of foreign bom and trained workers is 
relatively very small. 

STEADY WORK FOR COMPETENT HELP. 

A majority of the establishments report that they are generally able to retain their 
more competent and efficient workers throughout the entire year. This means that 
such workers are kept on the rolls of the establishments as regular employees, but does 
not mean that they are constantly employed throughout the year. 

APPRBNTICBSUIP. 

In the majority of the metal trades establishments no regular indenture system of 
apprenticeship exists. Of the 17 firms returning schedules only 3 report indentures 
by written agreement. Employers seem to be divided in their opinion as to whether 
or not the r^ularly indentured apprentice maintains with reference to his work a 
different attitude from that of the unindentured apprentice.' 

In reply to the questions "What conditions especially stimulate the intelligence of 
the workers? " and "What conditions, if any, narrow and restrict the mental develop- 

1 Nine firms reply to the question, "What occupations in your|]shop can be learned in the shop with 
little or no instruction,'^ that "nothing" can be learned that way in their shops. One firm says, " Only 
certain kinds of repetition work.'' 

> Nine of the firms answered "None" to the question, "What are the terms of any agreement of appren- 
ticeship under which apprentices are now working in your shopT" apparently meaning that they have 
no definite systems of appreatioeship in operation in tiieir establishments. Three firms report that they 
have written agreements, and attach copies of same to their answers. Five firms report verbal agreements, 
under which, in one case, it is understood that the term of apprenticeship is to be four years; in another 
case that wages of pattern-making apprentices shall be raised eva*y 75 days; and in another that apprentices 
shall be "worked and advanced according to a standard schedule." 

None of the forma of written agreement with apprentices specify in detail what training is to be given. 
The agreements, or provisions for agreements, submitted by the three companies reporting written agree- 
ments, are as follows: 

Company A: Apprentices are taken on the following terms: They serve at the trade agreed on until 
they are 21 years old, and are paid for the time actually worked, as follows: $4 per week for the first year* 
tS per week for the second year; $6 per week for the third year; $7 per week thereafter until they are free. 
They must not be absent except from sickness, or other unavoidable cause, and must obey strictly all 
the company's shop rules. The compcmy reserves the right to discharge at any time any apprentice whose 
deportment or progress in learning his trade is not satisfactory. 

Company B: Apprentices shall serve the time of four years and will be paid in accordance with the 
company's schedule of rates for apprentices. Apprentices to be given every opportunity to learn the trade. 

Company C: The time of machinist apprentices will be divided as follows: Three months in storehouse, 
handling and issuing material; 6 months in tool room, repairing and issuing tools; 18 months on 
bench woTk, including repairing air pumps, lubricators, and other bench work; 12 months on machines, 
to be givon a show on all class machines in shoi>s; 9 months divided between roundhouse work and 
erecting shop work. If after the expiration of 6 months any apprentice does not show proper interest in 
his work and is not progressing satisfactorily, he will be dismissed from the service, as we feel that there 
is absohitely no use in keeping apprentices in the service who do not take proper interest in their work. 
(Similar agreements are provided for paint-shop, car-department, blacksmith, boiler-maker, and tin-shop 
apprentices.) 
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ment of the workers? " it is almoet uniformly inaisted that variety is stimulative and 
that monotony is restrictive of mental development. One informant states that "rec- 
ognition of ability and eneigy is stimulative." The following are some of the m^oet 
Irequentiy mentioned causes restricting mental development of workers: Oonfining 
worker to one job, employment at work involving constant repetition of the aazne 
operations, routine work, specialization, ''too much watching.*' 

GONDITIONS UNDEB WHICH WORK IS PEBFORBfBD. 

While employers admit the possibility of conditions existing in their shops which 
might cause physical or nervous strain, they are inclined to the belief that no such 
conditions beyond those which necessarily pertain to the occupation are to be found 
in their own shops. 

KIND OF SCHOOLING BBQUIRBD. 

Employers are of the opinion that their workers are lacking in general education, 
especially in ability to understand, read, and write the language of the shop and to 
interpret correctly written and oral instructions given, and this fact more than any 
other, except deficiency in trade training, prevents workers from acquiring a high 
degree of efficiency. Instruction beyond the seventh grade is favored by almost all 
of the employers for almost all of the occupations to be found in their establishments. 
Shop mathematics, mechanical drawing, metallurgy, and chemistry are the systematic 
subjects most generally indicated as required in a laige number of occupations. 
Witii reference to kind of schools to be established — ^night or part-time day schools — 
employers seem to be about equally divided in their opinion. Seven of them favor 
night schools and seven suggest part-time day schools. \Miile the subjects suggested, 
in addition to those already mentioned, are of an industrial nature, the returns on the 
schedules do not go into detail as r^ards specific occupations, but use such general 
terms descriptive of the work to be given as "steps of the trade," "whys of the trade," 
and "theory of the trade. "^ 

EMPLOYERS WILL COOPERATE IN ESTABLISHMENT OF PART-TIME SCHOOLS. 

Five employers express a willingness to let apprentices attend such schools during 
the daytime. Five employers were unwilling to commit themselves at the time the 
schedules were filled out and prior to the formation of a definite scheme, and were also 
of the opinion that the extra training to be gotten should be at the expense of the 
employees exclusively. The number of hours suggested for such schooling ranges 
from 5 to 10 per week, but the majority of employers suggest from 6 to 8 hours 
per week. 

EFFICIENCY TESTS AND RECORDS. 

In very few instances are methods employed to determine the fitness of applicants, 
nor are any written records of efficiency of individual workers kept or any systematic 
tests applied for promotion. 

EMPLOYERS WILL COOPERATE IN SYSTEMATIZING SHOP PRACTICE. 

Without any qualification, out of the 17 employers, 14 express a willingness to 
assist the public school authorities in an effort to systematize shop practice in their 
establishments with a view to providing all-round training for apprentices and to 
develop greater efficiency in their journeymen. 



* Eight firms reply in answer to the question, "What kind of school would most help workws in the 
various occupations during the apprenticeship period?" that they favor night schools, six that they fovor 
part-time day schools. One firm replies that no school is required, "because if educated they will leave 
the work which is unskilled." 
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In the two tables following statistics are presented showing for the 4,924 workers 
employed in the 17 metal trades establishments covered by the survey: (1) The num- 
ber of journeymen, apprentices or beginners, and semiskilled workers in each occu- 
pation; (2) the regular hours of labor per day; and (3) the regular hours of labor per 
week: 

Table 73.— NUMBER OF JOURNEYMEN, APPRENTICES OR BEGINNERS, AND SEMI- 
SKILLED WORKERS IN 17 METAL TRADES ESTABLISHMENTS, BY OCCUPATIONS, 
JUNE, 1914. 



Occupation. 



Blacksmiths 

Boiler makers 

Car repairers 

Coach painters 

Core makers 

Draftsmen 

Eluctricians 

Stationary engineers 

Erectcrs and mounters 

Helpers 

Machinists 

MiUworkers, wood 

Motor testers 

Molders 

Pattern makers 

Pipe fitters 

Platers and polishers 

Rollers, puddlers, or. heaters 

Upholsters 

Laborers 



Total number. 
Percent 



Journey- 
men. 



143 

469 

226 

40 

15 

10 

7 

7 

17 



1,011 

97 

3 

286 

44 

50 

23 

41 

6 



2,494 
50.6 



Appren- 
tices Of 
begin- 
ners. 



10 

42 

17 

5 

6 

1 

15 



10 



95 
6 



44 

6 
2 

8 



267 
5.4 



SemJ- 

flkiUed 

helpers or 

laborers. 



63 

66 

8 

19 



60 

732 

59 

3 



9 

'147' 



899 



2,163 
43.9 



Total. 



216 

577 

251 
64 
20 
11 
22 
7 
96 

732 
1,165 

106 
3 

418 
50 
61 
31 

188 
7 

899 



4,924 
100.0 



TABLE 74..— REGULAR HOURS OF LABOR IN 17 METAL TRADES ESTABLISHlffiNTS. 



• 


Number 
of shops 
rei)orting 
specified 
number 
of hours. 1 


Employees. 


Hours per week. 


Number 
of shops 
reportme 
specified, 
number 
ofhours.1 


Employees. 


Hours per day (ex- 
cept on Saturday). 


Number. 


Per cent. 


Number. 


Per cent. 


8 hours 


1 
1 

11 
2 
7 


175 

9 

»2,490 

191 
»2,059 


3.6 

.2 

50.6 

3.9 
41.8 


48 hours 


1 
1 
1 
1 

10 
4 
1 
2 
1 


176 

181 

9 

16 

» 2,341 

1,013 

95 

»921 

173 


3.6 


84 hours 


50 hours 


3.7 


9 nours 


51 hours 


.2 


9i hours. 


53 hours 


.3 


10 hours 


54 hours 


47.6 




55 hours 


20.6 




58^ hours 


1.9 




60 hours 


18.7 




Not reported 

Total 


3.6 


Total 


17 


4,924 


100.0 


17 


4.924 


100.0 









1 Three shops are included twice, 1 shop 3 times, different hours being reported for different groups of 
workers. 

> As regards 675 workers in 1 establishment classified as working 9 hours, the statement is made that the 
regular-tune wage is based on a 9-hour day, but that the shop has been running only 8 hours during the 
past 2} vears. 

* In the case of 1 establishment the statement is made that although 10 hours is the standard working 
day. 8 hours is worked on all Government orders, and that rollers, heaters, and horseshoe iron workers, 
working by piece or task, finish a day's work in from 8§ to 9^ hours. This comment applies to 821 workers 
classified as working 10 hours. 
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ANALYSIS OF OCCUPATIONS IN DETAIL. 

PUDDUNG. 

ProoeM. — Puddling ia the process of convertiiig pig iron into wrought iion in • 
reverberatory furnace by oxidizing and burning out the carbon, silicon, phosphorus^ 
manganese, and sulphur. The furnace is oblong in shape, being about twice as 
long as wide, built of brick, and well braced with iron rails or equally strong supports. 
The types of furnace differ, but the two principal divisions are single and double 
furnaces, the latter being by tu more economical, as very little more fire is required 
for the double than for the single furnace. At one end is a grate, consisting of movii- 
ble bars upon which a fire of soft coal is kept. At the other end is the stack. Between 
them is a pan or hearth in which the iron is melted. It is usually made oval, some- 
times round, and about 8 inches deep. The roof is built about 2 feet high at the 
fire end, gradually sloping to the other end where it is about 1 foot high. By this 
means the hot gases and flames are deflected upon the metal in the pKo. causing it to 
melt. The bottom and sides of the hearth are lined with iron scrap and slag saved 
from around the mill, all of which is set by melting at a high temperature. At the 
sides are charging doors which may be swung open or sometimes lifted by suitable 
means. They are made of sheet iron having a small opening about 6 inches square 
at the bottom through which the charge is worked. 

In Richmond iron is made by the boiling process instead of by puddling. The 
only difference between the two is that in puddling the furnace is tapped for slag, 
while in boiling no slag is drawn off at all; otherwise the process is exactly the same. 
In the boiling process pig iron is used, but cast iron in the shape of broken car wheels 
and other masses of cast iron makes up part of the charge. Eleven. hundred pounds 
of iron constitute a charge. A ^' puller in and beater up, ' ' who is the puddler 's helper, 
takes care of the iron, pulling it and beating it up to prevent the pieces from sticking 
to the bottom and to crumble up the pieces so that they will melt more easily. From 
20 to 30 minutes are required to melt the charge. When in a molten condition it is 
''scaled up," which consists of shoveling scale or slag into the furnace to make the 
charge work more easily. The iron is then '' worked to a boil ' ' at which time the pud- 
dler takes the wcvk himself. Boiling then takes place until the cinder is boiled off. 
During this period the metal swells up to about four times its original height, some 
of the impurities escaping as a gas and burning. Especially is the escape of carbon 
noticeable as it mixes with oxygen forming carbon monoxide which bums with 
a blue flame. As the cinder bums off the iron begins ''to make." It is pulled 
and worked until it "comes to nature," at which time the iron should be balled 
up. Out of the charge seven balls are made, which are taken from the furnace and 
carried to the squeezer one at a time. At this stage either a steam hanmier or the 
squeezer may be used, but the squeeze is preferable for puddled iron as it is liable 
to cmmble under the hammer. The scrap furnace charge can better be handled 
under the hammer. 

Pvddler's helper: The assistant to the puddler is called a puddler's help^. His 
work consists of keeping up the fire, assisting in lining and charging the furnace, and 
taking care of the metal until it begins to boil — always under the direction of the 
puddler. Sometimes two puddlers work "level handed," dividing the duties and 
the pay equally between them. 

Bv^sheler: The duties of a busheler are like those of a puddler, with the exception 
that scrap wrought iron, and steel and cast-iron tunungs make up the charge. This 
is never melted (except the cast iron), but worked to a plastic state, in which con- 
dition it is carried to the squeezer. 

Buggy runner: After the balls have been made up by the puddlers or bushelers 
they are taken by the buggy runners to the squeezers. The buggy consists of an 
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iron basketlike affair with a long handle sucrpended from an overhead track, bo that 
the ball may be carried quickly to the squeezer. 

Squeezer man: The man whose duty it is to tend the squeezer is called a squeezer 
man. He puts the balls in when received, working them through with a bar when 
necessary. This operation squeezes the liquid slag out of the ball and rolls it into 
shape, called a bloom, so that it can be handled in the rolls. 

The squeezer is a heavy machine consisting of a vertical shaft having a Urge 
cylinder with a corrugated face revolving in a casing, having the same kind of a face, 
set eccentrically so that the space gradually decreases from the starting place to the 
place of leaving. 

Bloom runner: When the iron leaves the squeeze it is called a bloom. The man 
who handles it now is called a bloom runner. His work is to catch the bloom in a 
long pair of tongs suspended from an overhead trolley, carry it to the muck rolls, 
and start it through the first groove. 

Product or 8pec%aUie8. — ^The product of the puddler is pure iron or muck iron in 
the plastic state. 

Importance of the trade, — ^There are about 80 puddlers, puddlers' helpers, and scrap 
heaters in Kichmond. 

Conditions of employment. — ^For the workers who must rabble the chaige there is 
much strain caused by the heavy work in the intense heat. There is also much danger 
of getting burned from constant wcurking of hot iron. There is considerable work 
about the furnace requiring close observation of the chemical changes taking place 
which should stimulate the intelligence, but for the reason that the work is exhaubt- 
ing and unvarying in its character it tends to narrow and restrict the mental develop* 
ment. 

Economic conditions. — ^The workers employed in this trade work by heats, and their 
wages range from a maxinmm of $18 to a minimum of $10.50 per week. The workeiB 
In thih trade are unorganized. There is no regular busy or slack season, the fluctua- 
tion in employment being small and irregular. 

Age ofTn/mmimi producHvUy. — ^B^inners in this trade enter between the ages of 
16 and 25, requiring about two years to learn the trade. The age period of mATin^iiTq 
productivity for these workers is between the ages of 25 and 55. 

Demand for labor. — ^The demand for workmen in this trade is at present stationary 
and the present supply is adequate to meet the demand. These workers in Richmond 
are recruited from casual labor and to a considerable extent from other sections of the 
country. 

EdtbcaOonal and technical requirements. — ^The puddler should have an elementary- 
school education. He should have instruction in mechanical drawing and in the con- 
struction, lining, and chaiging of furnaces, the procedses of boiling, metallurgy and 
chemistry of the trade, and theory of iron making. He requires manipulative skili 
in working the boiling metal into a plastic bail and in handling the ball. This also 
requires strength and endurance. 

What the industry gives. — ^There is no apprenticeship in this trade, the beginners 
entering as scrap heaters or puddler's helpers, and working at this until they acquire 
sufficient knowledge to do the work of the puddler. They acquire in this manner all 
the knowledge which is necessary for the practice of the trade. 

Deficiencies of workmen. — ^The workers in this trade are deficient in general education, 
metallurgy, mechanical drawing, mathematics, and history and theory of iron making. 

What the school ought to give. — ^Puddlers should have a complete grammar-school 
education and prevocational courses in metal working, and after entering the trade, 
they should take courses in metallurgy, mechanical drawing, mathematics of the trade, 
and history and theory of iron making. 
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HEATING. 

Process. — ^Tbe work of the heater con^idts of heating mack bars of iron for rolling. 
Muck bar iron hi seldom used for induBtrial purposes until it has been refined. In this 
process the muck bar is cut into lengths, which are bound with iron wire, together 
with pieces of scrap iron, to secure the proper weight. These bundles are placed in a 
furnace on a bed of sand and carefully heated to the required temperattue for rolling. 

Heater's helpers.— TbBte are usually two helpers to a heater, known as first and second 
helpers. Their work consists of helping the heater by making fires, chaiging and 
drawing the iron and carrying it to the rolls. 

The requirements are nearly the bame as the heater's, but as much skill is not re- 
quired. The helper becomes familiar with the heating, and he is the next man to take 
a heater's job. 

Cobblers. — Occasionally the work will get cold on the heaters, and pieces- will break 
from the bloom. The man who takes care of these and returns them for reworking is 
called a cobbler. 

Product or specialties. — ^The heated muck bar iron for rolling in the process of re- 
fining. 

Importance of the trade. — ^There are about 17 workers, including heaters and helpers. 

Conditions of employment. — ^Thls work imposes a considerable physical and nervous 
strain, because the work is heavy and is performed in an extreme beat. There is aldo 
danger from accidents and bums in the handling of hot iron. There is very little 
work in this trade to stimulate the intelligence and interest; in fact, it is more apt to 
narrow and restrict the mental development, because of the exhausting routine of 
hard labor while exposed to intense heat. 

Economic conditions. — ^The workers in this trade do not work by the hour, but by 
heats, the day's work being done when the heat is finished. Journeymen's waged 
range from a maximum of $32 to a minimum of $12 per week. The workers in this trade 
are unorganized. There is no regular busy or slack season in this trade, and the 
fluctuation in employment is small and irregular. 

Age of maximum productivity. — The heaters usually enter this trade between the ages 
of 16 and 25, and require from two to three years to learn the trade. The period of 
maximum productivity for these workers usually covers the years between the ages 
of 25 and 55. 

Demand for labor. — ^The supply of labor is adequate to meet the demand, which is at 
present stationary. The workers are recruited from the rankj of unskilled labor. 

Educational and technical requirements. — A heater should have an elementary-echool 
education. He should have also some instruction in mechanical drawing and in the 
construction and operation of the furnace and the processes immediately involved, 
in the chemistry and metallurgy of the trade, and the theory of iron making. The 
worker needs strength and endurance and also sufficient skill to avoid accident. 

What the industry gives. — ^There is no apprenticeship system in this trade. The 
workers first enter the trade as second heater helpers and advance to first helper and 
then to heater, acquiring while serving as helper the knowledge required to perform 
the duties of the heater. This trade, so far as the actual handling of the work is con- 
cerned, can be learned entirely in the shop. 

Deficiencies of workmen. — ^Few workers in this trade possess the physical strength 
and endurance required, or sufficient general education or knowledge of metallurgy, 
mechanical drawing, and mathematics to enable them to advance in their trade. 

What the school ought to give. — ^The workers in this trade should have a complete 
grammar-school education with two years of prevocational training before entering 
the trade. Then to supplement the knowledge gained in the trade the schools should 
give courses as follows: Specialized courses covering the trade and technical require- 
ments of iron making, metallurgy, mechanical drawing, shop mathematics, and the 
history and theory of iron making. 
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ROLLING. 

Processes. — ^The roller has charge of the rolling crew; he makes adjustments and 
supervises the actual work done by the roughers and catchers. 

Roughers and catchers: The roughers work on the side of the rolls where the stock first 
enters; the catchers work on the other side passing the stock back through the rolls 
at the proper place. There is practically no difference between the roughers and the 
catchers. 

Hotbed men or draggers out: As the bar passes out through the last roll it is caught 
by the hotbed man or dragger out and drawn down to the hotbed, where it is carefully 
rolled out and straightened. 

Scrap pilers: After muck bars are made they are cut up into the required length. 
A number of pieces are piled together with wrought-iron scrap, care being taken to 
secure, approximately, the proper weight, and securely fasten^ together with heavy 
iron ^dre. 

Product or specialties, — ^Bar; stay bolt, horse and mule shoe, railroad spike, and 
fishplate iron. 

Importance of (he trade, — ^There are about 12 rollers and 40 roll hands employed in 
Richmond. 

Conditions of employment. — ^There is constant danger from the handling of hot ban 
of iron in passing them through the rollers, and also the liability of being caught in the 
rolls. This work causes physical and nervous strain when running the rolls at a high 
speed in working heavy bars of heated iron. This requires constant alertness, but 
owing to the automatic character of the work it ia apt to narrow and restrict the mental 
development. 

Ecoruymic conditions. — ^Rollers work by heats and the day's work is done when the 
heat is finished. They are paid by the piece, according to a sliding scale based on the 
iron market. The wage ranges from a maximum of $39 to a minimum of $30 per week/ 
paid by tonnage. There is no regular busy or slack season and the fluctuation in 
employment is small and irregular. The workers have no organization in this trade. 

Age of maaimum productivity. — ^The workers in this trade enter at the ages between 
16 and 25 and require about two years to learn the trade. The age period of maxi- 
mum productivity covers the years between 25 and 55. 

Demand for labor. — The supply of workers is adequate to meet the demand, which 
is at present stationary. Workers are recruited from the ranks of unskilled labor. 

Educaiicmal and technical requirements. — The roller needs an elementary Hschool educa- 
tion, some instruction in mechanical drawing, and in the construction, adjustment^ 
and operation of the rolls, in allied processes, and the theory of iron making. Manipu- 
lative skill, strength, endurance, and quickness are required in handling the iron and 
passing it through the rolls. 

What the industry gives. — ^There is no apprenticeship system in this trade, the workers 
entering first as roll hands, progressing through the work of catcher and rougher roller, 
by which time they are ready to take up the work of the roller when the chance comes. 
All the knowledge and manipulative skill required in the practice of the trade can be 
learned in the shop. 

Deficiencies of workmen. — ^The workers in this trade are deficient in general education, 
metallurgy, mechanical drawing, mathematics, history and theory of iron making, 
and few possess the necessary strength and endurance required to perform the work. 

What the school ought to give. — In order to enable the roller to become thoroughly 
efficient and to advance in his trade he should, before he enters the trade, have a com- 
plete grammar-school education with prevocational courses in metal working, and after 
he enters the trade he should take courses covering the history and theory of the trade 
and the technical part of iron making, metallurgy, and mathematics of the trade. 

6071**— Bull. 162—16 13 
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WOOD-PATIBBN MAKING. 

neceaBary impreesbiiB in shuI lor secniuig awtingH in ivon or other metak. A jMiltom 
M ai«i4ica ofan Brticlemade tosiae ol wood, ircm, or oiker metab^ irom whtch amold 
is formed in wax, plMtar, or aaad. Th« cavity corrwpopd i Dg to the pattern ie snl^ 
•equently filled with fluid molten metal, whidi on cooling retaina the ahape of the 
original pattern. 

Froeesta. — The first stop le the making of a fuU-aize working dnnring. Thisis neeea- 
aary in laige or complicatod patterns hecaoae it heipa the mechanic to detenniiw how 
to make the pattern to the beat advantage. Next comes the oBlection of the proper 
wood, which should be ol the best grade and well aeaaoned becanae of the hard uaage 
the pattern undecgoea in the foundry. After the material is selected it is run thioi]^ 
a planer, then cut to axe and shape by a band saw, croaacut, or ripaaw, and if ne c e asnr y 
the lathe is used for turning up the necessary parts. After being cut to shape and close 
fo eize, the different parts are assembled by the use of brads, screws, and glue; the 
hand tools then come into use and the job is made to size and shape. The pattern is 
then sandpiqpcred all over to a finished surface and the core pimta are placed in position. 
The pattern is then varnished with gum shellac cut with alcohol. One coat is a^^lied 
and Uien sandpapered off with a piece of partly "oabd sandpaper, after which two other 
coata are 9^>plied to make a hard, slick surface. Core boxes are made next and must 
be constructed to the advanti^ ol the core maker, and also with regard to their dura- 
Ittlity . The core box carreqoonds to the interior of the finished casting, and must be 
made accurate^ or ^se the casting when finished will not have the proper thicknesB ol 
metal. 

Patterns are usually made from seasoned white pine, except where there is much 
repetition work, when mahogany or cherry is used. Sometimes the wooden pattern ii 
made with a double shrinkage, and iron duplicates cast therefrom. These duplicates, 
after being finished, are used as patterns in the foundry. Mahogany is a material 
which, having a hard, dense surface, is invaluable for small, fragile patterns or for pat- 
terns which are in constant use. It is more difficult to work than pine, but will stand 
more abuse. Cherry is anothor wood of value in making durable patterns; itisches^r 
than mahogany and preferred for some klods of work. 

JPfoduct or tpecialtiet. — ^The product of the wood-pattern maker consists of patterns, 
and, where neceflsary, core boxes, made of wood for castings of every description in 
iron, brass, Inronze, ahunin^on, or oth^r metals. 

Taiportajiee ef the trade. — ^The number employed in this line of woric in Richmond is 
about 50 jocEmeymen and apprentices. 

CondiHons of employment, — ^The work of the patten maker involves no peculiar 
physical or nervous strain, except in shops that are not weH lighted, which condition 
wmzld tend to impair the eyesight. The work as a whole tends to sitmulate the in- 
telfigence of the worker. In some shops there is a lack of saiety devices which makes 
the worker liable to accidents^ and wh^e there is no provision made to carry off the duet 
from the machines, the worker iti haling the dust becomes, because of the continued 
irritation, especially liable to infection of the throat and lungs. 

Hconomic condit/Umg. — ^The appr^atice gets as a beginning wage horn. |4 to $7.26 per 
week for the first year. This wage Is increased the second year and the range is from 
$5 to 18^.57. The third year his wage is from $$ to $&.45 p^ week^ and the fourth 
year from $7 to $11.09 p^ week. The joorneymai'^s wages range fn^n |1& to $22.50 
per we^ and the union scale is 40 cents per hour. 

The hours worked in the vario<assliiops are practically uniform, being 10 hoursper day 
and 55 hours per week, with 5 hours on Saturday. There seems to be neither a seasonal 
period of activity nor a seasonal edack pmod, but th^e is considerable fluctuation in 
employment. The average employment for pattern makers for the past three years 
has been about nine months in the year. 
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The p«ttem makes^ ofganizatioiL mchidefl ab<nit 75 p^ emit of thoe» actnally 
engaged in ihe tnde is tliia city. 

Affe of maxhman producHvUy. — IheaippmAtice enters the trade between the ageer of 
16 aiid 18 aaid serves a period of four yeaiv. After this period the apprentice, if he has 
l^^lied hims^ to the trade, should be able to handle any work in the shop, but be- 
cause of the fact that he has not implied hirasc^ hedoes not reach his maxbnom period 
ol productivity until he is 2& yeazs of age. In one shop in &e city there is a pattern 
Budcer over 90 years of age who is at present giving good sorviee, bat generally when a 
jouraeymaB reaches the age <tf 5& he begins to go back instead of ahead, and the av^erage 
age of productivity can be said to be from 25 to 55. 

I>emandfar labor. — ^The sajyi^ of this class oi labor is adequate to meet thedemand ; 
in fact, there seems to be an oveistEpi^y, as for the past three years the average of em- 
ployment has been about nine months in the year. The supply is secured from the 
giammftr grades of the city schook, through a four-year apprenticeship system. 

Eotuoational and teAnkal requirements. — ^The apprentice to this trade i^ould have 
a grammar-school education, and this should include mechanical drawing and 
geometry (at lea^t, geometrical figures) ; he must have a thmrough knowledge of me- 
chanical drawing, as the pattern is made from a bhie print, and to execute the work 
prop^ly he must be able to understand the meaning of every line and be able to make 
full-size working drawings of the W9tk in hand. Mistakes are often made in the 
drawing room, and unlees discov^ed mean a loss to the ^nployer. Seccmd, it is 
necessary for him to have a fair knowledge of molding, as it becomes necessary to con- 
far with the molder frequently in regard to the proper molding of different patterns. 
Third, a knowledge of the different metals is necessary to be able to allow for the 
riinnkage. Fourth, a knowledge ol machine-shop practice and of the construction 
ei the whole product of which this [^)ecial piece becomes a part is necessary to enable 
the pattern maker to allow finkh where parts fit together. 

A knowledge of the proper working of glue is necessary in the cmistruction of the 
pattern. Animal glue is in more general use and snsweiB the patten maker's purpose 
to better advantage than any other because oi its durability. The proper 8andpax>eF- 
ing of the pattern is necessuT' after it is finished with the hand tools; then a good 
shellac vami^ is used to give the pattern a hard, slick fini^, thus filling the pores, 
which helps the pattern to withstand the damp sand and hard usage in the foundry. 
The construction of the pattern is the most important part of the job, because it must 
be made to give the molder the least trouble and still retain its strei^h and durability. 

To become a thorough mechanic the pattern maker miist be proficient in the use of 
^te different machine tools; viz, lathe, band saw, rip and crosscut saw, jig or scroll 
saw, plan^ and jointer. Generally there is a machine hand employed in the pattern 
sb{^ for the purpose of keeping the different machines in order and brazing the band 
saws; but the pattern maker should be able to do this work^ as this knowledge helps 
him to determine whether the machines are in proper condition. It is necessary for 
him to become skillful with his bench tools, as the pattern must be finished up after 
it is wwked out ro^:^hly by the n»chine. This trade generally requires a high degree 
of intellig^ice and therefore attracts the better class ol apprentices. 

Pattern eonstrtu^ion. — ^Patt^ns being entirely inclosed in sand, provisions must be 
made for drawing them out; this inv^ves draft or taper, which is a thinning down ot 
certain parts, divisions into sections, and provisions fcnr loosening by raiding. Mold- 
ing sand is always ised damp, and patterns must be stroi^Iy constructed, as they are 
subject to rough usage; also, they must be coated, so as to resist any tendency to change 
their form and size from the absorption of moisture. Most metals shrink or contract 
in passing from the molten to the solid state, therefore patterns must be made laiger 
than the required castings. 

What the industry gives. — ^An apprentice is accepted in the pattern trade between 
the ages of 16 and 18. Generally the first work given him would be helping around 
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the machineB, sandpapering, varnishing, and possibly the turning of simple work in the 
lathe, such as core prints. After becoming familiar with the machines and their use 
he would be allowed to use them under the direction of a mechanic to get out rough 
stock for some laige pattern. By applying himself, the apprentice becomes proficient 
in the use of the different machines; and by observing and helping the mechanic on 
the job he becomes familiar with the construction of the different patterns. He is 
allowed to help finish the pattern, by sandpapering, varnishing, and the marking off 
of cores. This period of helping would probably cover two years of the apprentice- 
ship, after which the apprentice would at first be given the more simple patterns and 
later those that are more difficult. All the knowledge acquired in the trade he gains 
in the pattern shop; but owing to the lack of training in the fundamentals of the trade 
his training must be supplemented by courses in evening schools where instruction is 
given in mechanical drawing and shop mathematics. 

Deficiendea of workmen. — The common deficiencies of the workers seem to be a lack 
of knowledge of mechanical drawing and shop mathematics, and lack of ability to 
apply the knowledge they really have. 

What the school ought to give. — The school should give the apprentice a grammar- 
school education, including geometry, instructions in blue-print reading and me- 
chanical drawing, instructions as to foundry practice, in the selection of woods for 
different classes of pattern work, shrinkage of metals, and in the proper construction 
and methods of finishing a pattern so as to resist the moisture and hard usage in the 
foundry. 

What the apprentice needs. — If, after having received the required education in the 
school, the apprentice should pursue the following plan there would be no question 
of his productiveness at the end of his apprenticeship. The first six mcmths of the 
apprenticeship should be spent in the drawing room, where the boy would acquire 
a knowledge of the making of working drawings and the reading of blue prints. 
This knowledge is necessary because the pattern is made from a blue print, and if 
very difficult a full-size working drawing must be made. The second six months 
should be spent in the core room and foundry. While there the apprentice would 
see the necessity of constructing the core box so that it would be durable, and at 
the same time made to facilitate the work of the core maker. The time spent in the 
foundry would be of value because of the knowledge acquired in regard to the shrink- 
age of metals and the allowance for same in the patterns, the necessity for draft, so 
that it may be drawn from the sand, and the setting of cores, which would give the 
apprentice a knowledge of the different parts of the whole core. 

Three months should be spent in the machine shop to familiarize the apprentice 
with the different castings, the use and finishing of same. This preliminary training 
is necessary because of the knowledge the apprentice acquires. The apprentice now 
starts in the pattern shop and is given the sandpapering and varnishing of patterns. 
This teaches V^im the necessity of finishing the job with a smooth surface to procure a 
good casting, and if observant he becomes familiar with the construction of the dif- 
ferent patterns and core boxes, the laying off and marking of cores, and the placing 
of core prints. For a period of three months he is given work at the lathe and helps 
on machines, which teach him the proper manner of building and turning up jobs in 
the lathe and the cutting of stock to shape and size. The apprentice is then placed 
with a full-fledged mechanic, where he receives practical instructions in general work 
and the making of working drawings. During the last year of apprenticeship the boy 
should be given an opportunity to apply the knowledge acquired in the past three 
years, and the foreman should be able to judge by the boy's past work what he is com- 
petent to do, and promote him accordingly. 



VOCATIONAL EDUCATION SUBVEY OF RICHMOND, VA. 197 

METAL-PATTERN MAKING. 

Processes. — ^^fetal-pattern making ia the fitting up and finishing of a metal casting 
for use as a pattern. The original pattern is generally made of wood, an allowance 
being provided for shrinkage both in the master pattern and working pattern. 
From the original pattern a casting is made, generally of some white metal, which 
is called a master pattern. This master pattern is necessary, becauso the original 
pattern of wood will shrink and change its shape and form. In stove molding, the 
castings being of uniform thickness, the original pattern must be made of thin material, 
which necessitates a follow or pattern board. Stove pattern work is very intricate, 
because of the scroll design and carved work. The follow or pattern board must be 
made to support the pattern and leave a margin outside the pattern for the flask and 
sand. After the master pattern has been cast it is finished by filing and scraping and 
then varnished. Then a follow board is made which fits the underpart of the pattern, 
which helps the pattern to retain its shape. The master pattern is now ready to 
place in the sand to secure the necessary number of ordinary working patterns. As 
many of these patterns are made as is necessary, depending upon the number of cast- 
ings to be made and the time allowed for making same. These working patterns are 
finished the same as the master pattern, viz, by filing and scraping the casting and then 
varnishing same, and a follow board made for this pattern also, and same allowance 
made around the pattern to provide for sand and flask. Pieces of softwood are fas- 
tened to this board and cut to fit the underside of the pattern to keep the pattern from 
splfnging while it is being rammed up. 

In small work, when it is possible to get a number of pieces in one flask, the working 
patterns are corded together; that is, a runner, which is a piece of copper or brass 
the proper length and wide enough to provide for proper flow of the metal, is secured, 
and on each side of this runner the small metal patterns after being finished are 
spaced, about equal distance from each other. Cross runners are made of the same 
material and one end of each of these runners is brazed to the pattern and the other 
end to the main runner or cord. In this way a large number of small castings can be 
made at once. 

Product or specialties. — The product in Richmond consists mostly of patterns for 
stove work; however, some small patterns are made for a woodworking plant, which 
consist of attachments for ice-cream freezers and washing machines. 

Importance of the trade. — The trade is restricted because of the limited field in Rich- 
mond. There are only eight metal-pattern makers engaged in this work, and they 
are employed in the stove foundries. 

Conditions of employment. — The work is very light, and therefore no physical or 
nervous strain is involved. All of the work tends to stimulate the intelligence of the 
worker, except possibly where there is continual scraping, which while important 
requires no high degree of skill. The metal-pattern maker is liable to infection of 
throat and lungs from inhaling the fine dust that arises from the filing and scraping of 
the metal pattern. 

Economic conditions. — The apprentice to this trade serves a period of four years 
and receives the first year a wage of $4 per week; for the second year he receives $5 
per week, the third year $6 per week, and from $7 to $9 per week for the fourth year. 
The metal-pattern maker works 60 hours per week, 10 hours per day, including Sat- 
urday, and receives $15 per week as a general wage, but in a few cases receives $18 
per week. These journeymen are eligible to membership in the local branch of the 
Pattern Makers' League. There is no period of seasonal activity, as work is found 
in the dull season to keep the men employed the full year. In fact there is no Sat- 
urday half holiday, as can be seen by noting that the work day on Saturday is the 
same length as on other days of the week. 
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Age of maximum productivity. — Tke apprentice enten the trade between the ages of 
14 and 16. He ia required to serve a period ol four years, and he se^ns to reach his 
age of productivenesB at 20 yeazs of age, as the period of maximum productivity la 
from 20 to 40 years of age. 

DeTficmd/or labor. — ^The supply of labor appears to be adequate to meet the demand, 
there being practically no demand for this class of labor except in the stove foundries 
where all of the patterns are of metal. The supply is from the grammar grades of the 
public schools, through an apprenticeship sjrstem. 

EducatioTud and tedmical requirements. — ^The metal-pattern maker is required to 
have the knowledge and the manipulative skill necessary to finish the metal pat- 
tern to secure the best casting. He is required to braze, solder, fill, blow and dudnk 
holes, and be able to coat the casting with shellac or wax when necessary. Mechani- 
cal and in some cases free-hand drawing is a necessary requirement, also a certain 
amount of ^op mathematics. The handling of the tools in use is the most essential 
part of the trade, because of the skill required to use them successfully. 

What the industry gives. — The industry gives a four-year apprenticeship period, and 
during this time the apprentice is supposed to get all the practical part of the trade 
in the manipulation of the tools, the handling of the work, and the best methods to 
be used. The apprentice gets a certain amount of theory in the shop by coming in 
contact with the work, but there is not enough theory to make the mechanic as effi- 
cient as if he had the proper training and instruction in mechanical and free-hand 
drawing and shop mathematics. 

WJuU the school ought to give. — The apprentice to the trade should have had first a 
grammar-school education through the sixth grade, and prevocational training in 
metal wcark, mechanical and free-hand drawing, and mathematics as applied to the 
trade. 

IKON MOLDING. 

Processes, — The first essential in the process of molding is to select the proper kind 

01 sand for the mold. In selecting sand the weight ol the casting should be taken 
into consideration. Molding sand is a mixture of sand and clay or other binding 
material that aids the sand in retaining its slmpe under pressure. Sand is said to be 
sharp when its grains are angular, and dull when grains are round. Sand is strong 
when a body of it manifests a disposition to retain any shape that may be given it, 
and weak when it tends to fall apart and will not retain its shape. For light castings 
the sand should be of a fine grain, because there are less gases created in light bodies 
of molten metal than heavy bodies, and the sand being fine and close (^ers more 
resistance to venting than coarse, open sand. Molds for heavy castings are made of 
sands oi coarse, open-grain texture. 

A fiask, which is an open box or frame, of wood or metal, generally of two parts or 
more (the top part the cope, and the bottom part the drag), large enough to allow 

2 or 3 inches space all around the pattern, is then seciured. A board or plate called 
a follow board is then used to place the drag part of the flask upon. The patteam is 
then placed face down upon this board, and facing sand is placed suround and above 
the pattern to a thickness of about 1) inches. Then the rest of the flask \a filled in 
with unriddled sand (not sifted) and rammed properly. Sometimes gaggers, cast 
rods with projections are embedded in sand to help hdd same together. A board is 
then placed on the top of the fiask and clamped and the flask rolled ovear. Flasks, 
which may be classed as tools or accessories, may be made in different sizes and 
shapes and of any number oi parts. 

The molding board is then removed and the face of drag sleeked over firmly with a 
trowel to make the face smooth and firm. A gate pin is then embedded in the face 
of the mold about 1 inch deep, or enough to help it retain an upright positicm, and a 
groove cut from this pin to the pattern. Parting sand, a mixture of burnt sand and 
charcoal, is then dusted over this face, the cope half of pattern placed on the drag and 



VOCATIONAL BDTJCATION SUItVBY OF BICHMOIirD, VA. 199 

centered by dowel pins in cope half and dowel holes in drag half of pattern. The 
drag part of flask is then placed in position and the pattern covered to a thickness of 
about li inches with facing sand, after which the flask is filled with unriddled sand 
and same ranuned until it is compact. A riser pin is embedded in this half of mold 
until it tottches the pattern. This riser helps to cany off the gases and also causes 
any foreign matter that may have accumulated In the mold to flow out; also it warns 
the molder when he has his mold full of metal. The mold is then vented by inserting 
one-eighth inch rods into the sand about 2 inches apart until they hit the pattern, 
and then withdrawing same, leaving small holes in the mold by which the gases escape. 
A cover board is then placed over the flask and clamped on; the cope lifted and 
dressed up; the gate pin and riser pin withdrawn, and both parts of the pattern are 
rapped and withdrawn from the sand. Then the mold is waited down with a solu- 
tion of lampblack and molasses to form a slick face on the mold. If necessary, the 
drag part of the mold can be vented by forcing one-eighth inch rods from the inside 
<^ mold to side of flask, but this is not always necessary. The core, a body of sand 
bak-ed hard, is then placed in its proper position and fafftened by wire or nails to 
keep it stationary. This core, which is made in the core room, forms the inside of 
the finished casting and in some cases is very frail and must be handled with care. 
Some cores are of necessity made in half a dozen parts and care must be taken to fit 
the parts together properly. The cope is then replaced and the two parts are clamped 
together. The mold is then ready for pouring , which is done either by a hand or crane 
ladle, a frustum-shaped vessel of wrought iron, lined with fire clay. 

The cupola. — There are two distinct kinds of cupolas used in the meltii^ of iron — 
one called a cux)ola furnace, in which the iron and fuel are charged together, and the 
other called an air furnace, in which the iron and fuel are charged in separate cham- 
bers. The cupola furnace, or cupola, is the most convenient and economical one for 
the melting of iron. This style of cupola is made of sheet iron from one-fourth to 
one-half inch in thickness and from 2 to 8 feet in diameter, and the height is generally 
about three times its diameter. The cupola is set on legs or bricked above the ground 
level to allow the opening of the drop doors, which are constructed in the bottom of 
the cupola, for the purpose of dropping the slag and other refuse matter after the heat 
is run off. The metal and fuel are placed in the cupola by means of a charging door 
hinged to the outside of the cupola. That portion of the cupola above the charging 
door is used as a stack to carry off the gases, smoke, and sparks from the heat. A 
wind belt is constructed around the lower portion of the cupola and a series of tuy^es 
or holes open from this belt into the cupola proper to convey the draft to the fuel to 
retain the proper heat. This wind belt has openings opposite the tuyeres, which 
permit the cleaning of same and also allow the watching of the process of melting. 
Slag holes are made in the lower portion of the cupola to allow the running off of slag 
that may accumidate around the spout opening and stop the flow of clear metal. The 
interior of the cupola is provided with angle irons which support the fire brick which 
lines the cupola. The interior of the cupola is lined with fire brick laid in fire clay 
to resist the fiame and gases under the influence of the heat. When heats are of long 
duration, or dirty or burned iron is used in charging the cupola, it becomes necessary 
to use a flux; that is, some mineral substance that is lighter than iron is placed in the 
charge and when melted floats on the liquid iron and absorbs and liquefies the non- 
metaUic residue of the iron and the ash of the fuel, so they may be drawn off by 
means of the slag holes before the heat is run off. 

The foundry trade involves some knowledge of almost every operation required in 
the making of machines, and those versed in the mechanical arts assert that the art 
of founding demands greater mechanical skill, caution, and good judgment than any 
other of the allied trades. 

There are three branches of molding, termed, respectively, green-sand, dry-sand, 
and loam molding. 
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Green-sand molding involves the making of castings in molds that are composed 
entirely of sand in a damp state, or that have their surfaces "skin dried"; that is, 
dried by building a fire in the mold to harden the surface of same without baking the 
mold its entire thickness. 

Dry-sand molding involves the making of castings in molds that are made of sand 
in a damp state, after which the mold is dried in an oven, or otherwise, so as to remove 
all moistiu*e and leave the body of the mold dry and firm. 

Loam clay and rock sand are mixed with charcoal and cow hair to give cohesive 
power and porosity. In loam-sand molding castings are made in molds constructed 
with sweeps and skeletons of patterns. A mixture of loamy sand and other material 
is used to form the surface of the mold. Brickwork forms the outer and inner sup- 
ports of this mold. This class of work, like dry-sand molding, requires thorough 
drying before it is ready to receive the melted metal. 

The practice of some shops embraces all three branches, but most foundries make 
only green-sand molds. There is more risk in making mediiun and large castings in 
green-sand molds than in dry-sand or loam molds. In many cases a poor class of 
molders or inexperienced men may be employed for making dry-sand molds, but it 
is seldom wise to trust other than skilled workmen with the construction of green- 
sand molds, especially in heavy work. Loam work varies greatly in the d^^ree of 
skill required. Some classes of loam molds permit the employment of inferior work- 
men, while others demand extraordinary experience, skill, and good judgment in 
their production. 

While the finished product is entirely different, as outlined, in size, shape, and 
use, the method of obtaining the product is practically the same in green-sand mold- 
ing. The same procedure would apply to dry-sand molding, except that molds made 
of dry sand would be dried in an oven, or otherwise, so as to remove all moisture and 
leave the body of the mold dry and firm. 

Product or spedalties. — ^Foundry work in Richmond is of a diversified nature, con- 
sisting of job shops which handle any ordinary casting, railroad shops which make 
castings for their own use, and locomotive shops which make complete engines. 

The Bichmond Foundry & Machine Go. handles small machine i)arts, gas and 
water fixtures and connections, gears and other castings for ice-cream freezers, wash- 
ing machines, etc. The stove-plate molding is handled by three firms, the Rich- 
mond Stove Co., Southern Stove Co., and Cameron Stove & Range Co. These firms 
make wood, coal, and gas ranges and wood and coal heaters. The Tredegar Co. makes 
a specialty of shot and shell and car wheels and does a general jobbing business. This 
firm supplies the local shops of the Chesapeake & Ohio Railway with castings for their 
repairs. The Southern Railway maintains a foundry at its local plant to supply its 
needs. The Richmond, Fredericksburg & Potomac Railroad Co. lets its work out 
to jobbers in the city. The Richmond branch of the American Locomotive Co. has 
the largest foundry for machine work in the city. Its work consists of large and 
small castings of iron and brass for the manufacture of locomotives. 

Importance of the trade. — There are about 300 journeymen and apprentices engaged 
in the trade of iron molding. 

Conditions of employment. — The molder's work requires continual bending and 
lifting of patterns and flasks, which have a tendency to cause backache . In some cases 
where the work is a continual repetition and becomes mwiotonous, causing the worker 
to become careless and disinterested, it has a tendency to narrow and restrict mental 
development, but when the work is of a diversified nature it should stimulate the 
intelligence. The molder suffers from infection of the throat and lungs, caused by 
floating dust from the mineral facing used on the molds, from exposure to the dampness 
from the sand and to the heat from the molten metal, and from poor ventilation and 
sanitary conditions. Throat and lung affections and Iximbago constitute about 30 p^ 
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cent of the molders' ailments. The liability to accident from burning can be over- 
come by proper precautions. 

Eooftuymiic conditions. — ^The apprentice receives in wages the first year from $3 to $8 
per week, the second year from $4 to $10 per week, the third year from |5 to $12 per 
week, and the fourth year from |6 to $14 per week. The journeyman receives from 
$16.50 to $30 per week. The molders in the machine casting shops working daywork 
receive 35.7 cents per hour, and piecework about 46.7 cents per hour. The stove-plate 
molders receive a minimum rate of 50 cents per hour. In the machine casting shops 
the hours of labor are 9 hours per day, 50 hours per week, and 5 hours on Saturday. 
In the stove-plate shops, of which there are 3 in Richmond, the hours of labor are from 
8 to 10 hours per day, 40 to 60 hours per week, and from 5 to 10 hours on Saturday in 
the busy season, but generally there is no work done in the stove foundries on Satur- 
day. The busy season in the foundry trade of Richmond is from April to December, 
inclusive, and the slack season from January to March, inclusive. This affects the 
foimdry trade in general, but as a matter of fact the stove foundries have been work- 
ing on short time (no work on Saturday) for the past two years. About 75 per cent 
of the journeymen engaged in the molders' trade in this city are members of the iron 
molders' union. 

Age of maximum productivity. — ^The apprentice usually enters the trade between the 
ages of 16 and 18, and he is required to serve an apprenticeship of 4 years. The age 
period of maximum productivity is from 22 to 45. 

Demand for labor. — ^The supply of labor is sufficient to meet the demand, and there 
seems to be no reason to believe that such will not be the case for some years to come 
as there is an apprenticeship system and this is ample to meet the demand. 

Educational and technical requirements, — ^The molder needs an elementary-school 
education, instruction in the use of all hand and machine tools, the selection 
of the proper sand for molds, the use of all necessary equipment, metallurgy and 
chemistry of the trade, including a knowledge of the mixture of metals, some shop 
mathematics, and mechanical drawing. Because of the laborious class of work the 
molder should have strei^h and endurance. 

What the industry gives. — ^There is no general scheme followed in the training of 
apprentices, but in some shops during his four years' apprenticeship the apprentice is 
supposed to follow this routine: 

The apprentice in his first six months, by helping and observing the work done by 
the mechanic, acquires a practical knowledge of methods pertaining to the trade, 
such as the kind of sand to use on different molds and the proper ramming and rein- 
forcing of same by the use of crabs or gaggers; the making of partings, and the finish- 
ing of the mold, the venting of same, and the pouring of the metal. This work with 
a few variations would practically cover the whole four years' time of his apprentice- 
ship, except in a few special cases. 

After serving for six months, helping in the foundry, the apprentice is sent to the 
core room to finish his first year in his trade. In the core room the boy is taught the 
method of making different cores — ^why some are of more advantage to different kinds 
of castings. He acquires a knowledge of venting cores to prevent core from blowing, 
rodding cores to hel^f them retain their shape, the proper method of ramming so it 
may be vented easily, and the proper placing of hooks or fastenings so that the core 
may be held in its proper position in the mold. By his work and observation in the 
core room he becomes familiar with all kinds of cores and the proper handling of same, 
and as this was the reason for placing him in the core room, he returns to the foundry 
to begin a period of six months' training to acquire a knowledge of the cupola. 

During this period the boy gains a working knowledge of the cupola, its use and 
construction. The next three months he is given light work on the bench, or floor, 
such as snap-flask work, which can be handled alone, and while this work is small 
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and light, the method is the same and by the practice he gains confidence in himself. 
As a knowledge of molding machines is necessary because of their extensive use in 
foundry practice the apprentice is then given a machine. It requires very little 
knowledge and the boy soon becomes proficient in its use. 

The apprentice is then placed on the floor and worked with a journeyman on all 
dasses of m<4ding to give him a thorough and wide range of knowledge of the class 
ol work done by that particular establishment. This later period is usually of two 
yean' duration and when completed the boy shouki have become a competent w<Hrk- 
man because of his all-round training. 

Deficiencies (rf toorbnen. — ^The molder's most coouimkl deficiency seems to be a 
lack of general education. The majority seem to have had very little training edu- 
cationally. They are also deficient in the most essential subjects of their trade, 
namely, shop mathematics and bhie-print reading. There is no proviaiim made for 
instruction to the journeyman in the ahop and what he gets in theory must be acquired 
outside. 

What the aAool ought to give, — ^The apprentice before he enters the trade should 
receive an elementary-school education, and prevocational training; instruction in 
the proper handling of all tools; courses covering the trade and technical require- 
ments of molding; instruction in metallurgy and chemistry as applied to the trade, 
and shop mathematics and blue-print reading. After the apprentice has entered 
the trade he should be given continuation courses covering the work in which he is 
actually engaged. 

BRASS FOUNDING. 

Processes. — In brass molding the lighter and finer the casting the finer the sand. If 
a coarse sand is used, the melted brass is sufficiently fluid to find its way into the 
openings among the grains, making the casting rough and pitted; therefcve it is advift> 
able to use the finest grade of sand the casting will permit. It is impOTtont to have 
the sand for brass molds as free from all foreign material as possible, as anything that 
will tend to coarsen the sand used will give a rough surface to the casting. The lacii^ 
sand used in brass work is secured by drying thoroughly the coarser sand ordinarily 
iKed in iron molding, and sifting it in a fine sieve. That portion of sand which paases 
through the sieve, after it has been tempered, is used to face the mold by being sifted 
over the pattern, and the rest of the mold is made from the unsifted sand. 

If the form of the casting is so intricate as to make it inadvisable to nsk the green 
sand supporting itself in the delicate parts, or the mold so deep that it will not support 
itself at the bottom, it becomes necessary to use a drynsand or loam-sand mold. The 
methods and mixtures used in dry-sand and loam iron molding may be Used in brass 
work as well. In **8kin drying" the difference in sleeking and wetting down of th« 
mold is in the substance used. In brass work flour, whiting, lime, wat^ lime cement, 
powdered chalk, and lycopod are used . Plumbago is used for heavy Inrasses, especially 
those of red or whitish color, but not for yellow l»ass. The substances must be ground 
fine to close the pores of the sand as much as possible, to prevent the metal cuttixtg in 
the sand and giving a rough casting. 

For heavy castings, flouT is shaken on the surface of the mold and then phimbago is 
thrown by hand or shaken out of a bag on the flour, and the su^Eace sleeked with fin- 
ishing tools. When, however, the molds have to stand for any length of time before 
the metal is poured, flour is not used, since vegetable growths may develop on the face 
of the mold that will cause roughness in the castings, and also cause the parts ol joints 
to stick together. For a pasting material at the joints, powdered roan or a mixture of 
rosin and charcoal dust is used. Lycopod works well as a lacing and preveats the 
sand from adhering to the pattern. Much trouble is experienced in damp or frosty 
weather with metal patterns, which is caused by moisture in the air condensing <m the 
metallic surface. This sweating, as It is called by the molder , causes the sand to adhera 
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to tke BOilaces, sEid whea the pattern is witlidrftWB tears the mold . To ofv^^come this 
dtfficnJt^r, keroaene oil is braabed over the suzlace^ alth<High even when this is dozte 
tibae resalts may not be entirely aatisfoctozy. 

Themotd: The mi^ds for srakU brass work aie made oa benehes, ovec troogfafl ca oa 
raoMkng machines. The yxmapal difiore&ees between moids for iron and molds for 
brass are that thebrass-woriE saohlsare made frcoa finer and deaaer sands, that in l^asa 
moMKDg a greater allowance nrast be made for eontraetion, and that different facings, 
parting aoi^Sy and frniwhiTigs are uaeA, Very nearly the same* blackening mixtures 
ave used m brass moMing as in iron moiding, and the methods of drying smd venting, 
aisD,. are pzaeticaUy the same in both classes of work. 

Fhem^ aartd: New mokMng sand that has been carefully screened and tempered 
evenly is generally used in brass mokling. The drier it is when placed in the mold the 
better, nnce an excess of moisture will cause steam and this causes scabs Mid blowing. 
The molds are rammed to about the same degree of firmness as in iron molds. 

VenUng: While in g^ieral the method of venting is about the same as in iron molding 
the cc^ in brass molding should be vented more freely, so as to allow an easy escape 
c^ the incksed air and gases during the pouring, thus allowii^ the metal to run quL<:]dy 
and socHdly into the comeis. Small voitholes are often made entirely through the cope 
f c^ this purpose. 

Drying irwids: Small molds are sometimes dried by bumii^ gasoline on their sur^ 
faces, and in some cases and with some sands it is necessary to i^ray the surface of the 
mold with molasses water to obtain the necessary de^;ree of hardness on the surface. 

Contraeticn^ In dry-sand or loam molding provisi(Hi must be made for contraction 
while the casting is GooUng^ as the castiz^ is likely to break, especially if the mixture 
el metal contab^ a laige percentage of copper. In order to prevent this the cores 
should be made in such a manner that they will yield when the casting contracts, and 
to achieve this aid they may be filled with cinders or with some yielding materiaL 
The mixture for dry-sand or loam, work should be close-grained, but of such a character 
as not to bake too hard, as this will cause the metal to boil, with the result that the 
metal will not stay in contact with the sides of the mold, and that in coaseq.uence a 
bad casting is obtained. 

GeUmg and /eediriiff: BmaSj if drc^ped any considerable distance,, will cut the sand 
in a mold and cause lumps or scabs, and for that reason it is necessary to gate a mold for 
a heavy easti]:^ as near the bottcHn as possible. If the mold is very deep, it nmy have 
top pouring gates as well, in connection with the bottom gates. In light eastings the 
chance lor lumps and scabs is: not as ^eat as in heavier work,, but the gates should be 
so cut that the casting will run full and sharp at the comers. In order to aid the 
mi^^lin filling the mold properly the mold is often placed in an inclined position with 
the pouring gate at the top. After the mold has been poured it should be fed occa- 
sicmally, as long^ as the metal remains fiuid, which can be determined by the metal 
in the feeding head rising when new metal is poured in at the gates. 

Ckaniri^: The method of cleaning brass castings is the same as is used in cleaning 
lion casting, the work being done by the use either of files and wire brushes or by 
ehao^ging the castings in tumbling barrek. Pickling dips are used as in iron molding 
fcHT cleaning and brightening castings. In brass moldings however, various dips are 
used to produce different colors. 

Melting, — ^While the crucible method is the most common in use for melting braai^ 
it is also melted in direct contact with the fiame in furnaces that use crude petroleum 
lor fuel. The furnace that gives entire satisfaction is a pear-shaped boiler-plate sheU, 
mounted on trunnions supported by standards on a sohd foundation, the bottom 
being made removable for the pturpose of lining with fire brick and making repairs. 
After the bottom is bolted in place the lining is done thrcugh the hinged charging 
doors at the top at the furnace. The furnace is tilted and held in the desired position 
by means of gears and a worm wheel operated by a handwheel. The oil and air 
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enter the furnace near the top thrcmgh two tuyeres placed at an angle and pointed 
downward . The oil and air pipes are connected with the movable parts on the furnace 
by means of stuffing boxes on the trunnion. The furnace is heated to its working 
temperature before the charge is put in. To aid in preventing excessive oxidation 
of the charge, it is necessary to cover it with some material to protect it, and a small 
amount of anthracite coal is sometimes used for this purpose. When the charge is 
melted it is emptied into ladles through a brick-lined spout which is also used as 
the outlet for the products of combustion, and the operation of the furnace is judged 
by observing the flame that issues from the spout. The advantages of this furnace 
are that a larger amount of metal can be melted in one bath than where crucibles are 
used, and a greater amount of metal can be melted in a given time per square foot 
of floor space occupied than by the regular furnace. 

Bronze, fine art, and statue founding is a trade apart from brass molding and as 
there is no work of this nature in Richmond the processes are not here described. 

The molder whose specialty is iron founding can readily leam to make molds for 
brass castings, as the methods and practices in the two classes of work are very similar. 

Product or specialties. — ^The product of the brass molder in the city of Richmond 
consists of castings of brass, bronze, aluminum, and white metal for machine and 
engine repairs and construction; and for the construction and repair of automobiles, 
street and steam railroad cars, and special machinery of every description. 

Importance of the trade. — ^The number of journeymen brass molders at present 
employed in Richmond is about 15, including those who have served their appren- 
ticeship at brass molding and are at the present time following this line of work. 

Conditions of employment. — ^The continual bending of the molder ov» his floor and 
flask and the lifting of the parts of flask tend to cause backache and may occasion 
physical strain, although the liability to strain is somewhat less than it is in the 
heavier work of iron molding. As compared with iron molding there is a greats 
variety in the class of work done, and in so far as this is true, the brass molder's w<»'k 
may be said to be more stimulative than the work of the iron molder. In some cases, 
however, where continual repetition is the order, the work of the brass molder is 
monotonous and such as can make but little appeal to the worker's interest. 

Economic conditions. — ^The apprentice to the trade receives as a beginning wage 
from $3 to $8 per week for the first year; the usual rate for the second year is from 
$4 to $10 per week; the third year from 15 to $12 per week, and for the fourth year 
from $6 to $14 per week. The rate of wages for apprentices, however, varies accord- 
ing to ability ^own and the class of work on which he is engaged. The wages of the 
journeyman brass molder vary from $16.50 per week in some shops to $22.50 per 
week in others. The union scale of wages for daywork is 35.7 cents per hour and 
for piecework 46.7 cents per hour. 

The hours of labor in all of the brass shops are about the same — 9 hours per day, 
50 hours per week, and 5 hours on Saturday. 

There seems to be considerable fluctuation in the amount of work done, but the 
work is generally divided equally among the men in the union shops in the dtdl 
season. The seasonal activity is irregular, but the busy season extends generally 
from April to December, inclusive; the slack season from January to March, inclusive. 

The iron-molders' organization has jurisdiction over this branch of the trade and 
the journeymen are members of this union. 

Hygiene of the occupation. — ^The condition of employment which most seriously 
affects the health of the brass molder is the danger of infection of throat and lungs 
by floating particles of dust from the mineral facing, used in the facing of the mold, 
and where the grinding room is situated in the foundry the dust of the metal from 
the grindstones is also inhaled by the molder. While the molder is exposed to some 
extent to danger of poisoning from the fumes of the molten brass, the furnace tender 
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is really the peraon who suffers most from these fumes and gases. Where precaution 
is not exercised there is always a chance of injury from bums from molten metals in 
the handling of the ladles and in the pouring of the mold. Again, if the mold is 
not properly vented and clamped, the strain of the gases and molten metal may 
cause the mold to overflow or burst. In such cases the danger that the molder will 
be burned is very great. 

Age of maximum productivity. — ^The apprentice enters the trade generally between 
the ages of 16 and 18. In some cases the boy starts to work in the foundry younger, 
but his 4-year {>eriod of apprei^iceship does not begin until he has reached the age 
of 16 years. Aiter his apprenticeship is completed it generally reqiures about two 
years to reach his age of maximum productivity. In some cases tlie apprentice is 
thoroughly efficient in the last year of his apprenticeship, but these are exceptional 
cases where the boy is especially adapted to the work. Generally the TnaTin^u n x pro. 
ductivity is between the ages of 22 and 45. 

Demand for labor. — ^The supply of labor in this line of work seems to be adequate to 
meet the demand , and while it is true that new industries cause a demand for a certain 
amount of increase in the output of the brass foundriesi they have met this increase 
and there seems to be no good reason to say that the demand for this class of labor is 
increasing or decreasing . The source of supply is an apprenticeship system, and in 
some instances iron molders take up the trade of brass molding. 

EduGoiixmal and technical requirements. — ^While the general education required of 
the molder in the practice of his daily work is inconsiderable, the trade knowledge 
required is considerable. The process of molding requires the manipulation of a 
large variety of tools which the molder must handle skillfully to get the best results. 
A knowledge of modem foundry practice in general is essential; also a knowledge of. 
metallurgy and of the chemistry of the trade, especially as regards the alloys; of 
mathematics in a degree which will enable the molder to handle the problems that 
arise in the shops and to advance in the trade; and of mechanical drawing and blue- 
print reading. The molder requires to an exceptional degree physical strength and 
powers of endurance. 

What the industry gives. — ^The worker enters the trade as an apprentice and serves 
four years. In this time he is supposed to acquire a knowledge of the methods of 
molding, of core making, and of charging the furnace. He acguires a fair degree of 
manipulative skill in the use of the foundry toob, both machine and hand. There 
is, however, no special provision made for the instruction of the apprentice, and the 
knowledge acquired is received from direct contact with the work in hand. Even 
under the more favorable conditions there is no well-defined line of promotion for the 
average molder. 

Deficiencies of worhmen. — Generally the molder is deficient in common-school edu- 
cation, especially in the simple elements of arithmetic, and in ability to read mechan- 
ical drawings or blue prints of any description. 

What the school ought to give. — ^Before the apprentice enters the trade he should 
have received a grammar-school education and prevocational training. After he 
enters the trade the subjects which may most profitably be taught him are drawing, 
chemistry, and metallurgy as applied to the trade. 

CORE MAKING. 

Processes. — Core making in general is the forming of bodies of sand to different 
shapes by use of core boxes, sweeps, or strikes, properly wired or rodded to help retain 
their shape, vented to carry off the gases that accumulate in the mold, the placing of 
hooks or other fastenings so that the core may be held in its proper position in the 
mold, using the proper method of ramming the core to secure the proper density. 
After the core is formed it is placed on a carriage and run into an oven and baked 
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tlioKNigJily, alter whadi it is nady far the moid. Wkile con makivg is a tad0 in 
iteelf, fbe praduct ol tho coro raom beoomes a p«vt of the moldttad tbe wort:,beiBS80 
cioseiy reiated and generaOj nndw «ae haad^ is spokm of as a part of the foimdiy. 

Prodiict or fp«cMiitw9.— The products of tbe core nxna are cqnb of baked fland lor 
molds lor castiTigii fA vna, Imbsb, bronse^ ahuwinnin, or other metale. 

Importance of the trade, — ^There are about 42 core makeis aud qppre&ticee engaged 
in this trade in Ricknend, aod pnrtirally 50 per cent ol them are employed by one 
QBtablahmeiit. 

CowHlionM 9f emplo^moA, — The phyncai strsm in c^^ making is Toy consid^able, 
aa the contimud lilting and bending causes pains across the small of the back. If tiie 
woric is varied to any extent it would natumHy stimulate the intelligenee of the 
vorker, bat in some cases when there is a continual repetition of 8UDq>le work it has 
a tendency to restrict the mental devek^ment ol the wofker. Lack ol pn^r sani- 
tary conditions, proper light, and washing amagem«ats are importaat as affecting 
the welfare of the worker, and the continual inhaling of the dust that arises isom. the 
sand irritates the throat and lungB> making them especially liable to inlectiim. 

Eeomoifme eondUions. — ^The apprentice to this trade is required to serve a period ol 
£our yean and the wages he receives are as loDows: For the first year, from $3 to $4 
per week, the second year from $6 to $6 per week, the third year from. f7 to |& per 
week, and the fourth year Irom |^ to $10.50 per week. 

The hours ol labor are abont 7^ hours per day. The core maker's work is almost 
entirely by the piece and when an average day's work is finished he leaves the estab- 
lishment. The minimum wage per week for joumeymoL is $16.50 and the «>«»infti«n 
is 124 for i»ecewQric The union scale ot wages for day woriLfliB is 41 cwnts p« 
hour. The season vaiiaa from summer to wint« and there is iw> set time for busy or 
slack season. The fluctuation in emj^yment is at times considerable and at etherB 
very little, but on the whole the fluctuation in anploymemkt is inconsiderable; About 
7& per cent of the journeymen in this trade are members of the iron-molders' union. 

Age of inaethman pfoduetivitf^. — ^Apinrentices are accepted between the ages of 16 
and 18. The boy at 17 is the most acceptable. Generally the boy's first work, 
after entering into this trade, c<Hisists of helping around the shop, and by observa- 
tion and jffactical use he becomes familiar with the names of all tools and their uses in 
the foundry. Aftor serving a period of four years, the apprentice should be thoroughly 
effieioat in his work. FrcmoL observaticm the period ol maximum productivity seems 
to be from 20 to 50 years of age. 

JkTnandfor labor. — ^The supply of labor In this occupation seems to be adequate to 
meet the demand, and &om observation there is no reason to believe that the demand 
is increasing. The apprentice to the trade is recruited from the lower grammar 
grades of the public schools. 

Educational and teehnieal requiremenU, — ^The trade requires ci the journeyman 
mampulative skill in the handling of tools, the rolling and venting' of the coresy and 
the selection of the pn^»er sand. There are rery few educational requir^ients, as 
the c<»re maker only has to handle the boxes as they come from the pattern maker* 

What the mduatTjf gives. — ^The industry gives to the apprentice all the knowledge 
to be acquired in the shop by coming ia contact with the actual work; the rolling, 
ramming, and venting of the cores and the proper handling to prevent injury to them. 

Deficiencies of workmen. — ^The worker seems to be deficient in general education; in 
&ct the majority interviewed have had very little education. 

What the xc^ool ought to give. — The school should give the proq[»ective apprentice 
an elementary-school education, pvevocational training to help him choose hb future 
vocation, and, if he sheets core making, give him instructions in mechanical drawing 
and blue-prbst reading, modem foundry practice, and a knowledge of the properties 
of the sand for various kinds of c(»es; the arithmetic should be the moi^t important 
part of these courses and should apply directly tq the trade. 
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THS BiA€HINKT« 

The macMiust is one i(iio worira metal ta a definite form^ size, and finisli by the u&a 
of maehine and hand tools, and who asBenLbfes, lepatnr, and erects machines. The 
metal npon which a machinist vrcackB, in its original farrn^ may be a casting, feiging, 
or a piece of stock of indefinite shape from which he m^y work out the required object. 
The variety <rf the work often tests the ingimuity ol the ma^Mnist to devise ways and 
means to perform the various operatkms so that the work when finished will be of 
aceczrate dimensions. 

Machine vmck may be dJaasified as light or heavy machine work. Often the work 
overlaps, and the dlstincticm is not always clear, yet the methods of op^ation in both 
classes of work are the same. In the different Mnds of machine and floor work ma- 
chinists are spoken of as certain kiads of machine hands. The amount of skiQ re- 
quired for either light or heavy work differs. It sometimes happens that a machin- 
ist chaises from liglit to heavy work. Light and medium heavy work usually reqidre 
more accuracy than heavy work, and one trained in light work &a.da some difficulty 
in getting accustomed to heavy work. It takes a great deal more time f(»r the machin- 
ist accustomed to heavy work to become familiar with light work than the reverse. 

The trade is further divided into machine construction, tool making, and diesinking. 
Under the first would be grouped all those .c^erations which have to do with making 
and repairing machinery. Tool making requires a higher degree of «kfTt than the 
average machinist usually possesses. This work rangeff from making shop tools^-such 
as jigs, baring bars, templates, etc. — ^to the ma,kTng of fine hand tools and instruments 
of preckion. I>iesinking also requires a very high degree of skiTly about on a par with 
that of the fine-tool maker, the work, however, being of an entirely di^erent nature 
and with different methods of procedure. 

In aH machine-shop work there is no wcn-k that requires aa much skin as the proper 
tise of a hand file. However, machines are now doing to a very laige extent the work 
which was ftnmerly done by hand. Notwithstanding this fact, there will always be 
a demand for the man who can file straight and square. 

In some communities there seems to be confusion as to the meaning of the word 
"machinist.'* Machine operators are frequently called machinists when they have 
absoluteiy nothing to do with the repairing or adjusting of the machines. They are 
machine operator? and attend to the running of a machine. The tendency toward 
speciaHzation is strong, and from the standpoint of the Richmond ■ employer it is 
desirable. ETxtreme specialization is already a fact in many of the metal-woiking 
indiB3tries and in these particular industries the all-round machinist is weQ-nigh 
eliminated. In modem times inventions and improvements in the method? of 
manufacture have so multiplied that specialists are more capable of doing the work 
than the all-raund machinist, the demand being for the specially trained man. 

Many young machinists are learning a complete trade by going from one shop to 
another claiming to be able to run certain machines — usually the one they want to 
learn. They "take the chance" that they may be able to learn to run the machine 
before being disco v^ed. If found out, they simply get a job in another shop. Fore- 
men, as a rule, know th&, for many of them learned their trade in the same way, and 
they are inclined to be charitable toward those who are ambitious enough to take such 
(Stances in learning a trade. 

Proci 



Machine operators: There is a large number ol operatiana performed on diiS^ent 
machines that require little or no skill. The nmniog ol some of these machines ia not 
dmsideced a part of the machinft trade,, and in some cases one man may ma several 
of them as. occasion requires. Among these are saw marhines, uaed for cutting off 
atoek to required lengths^ and consist of both circular sawa and straight blades. In 
some cases sheet brass is cut on a regular band saw. 
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Tool gnnder$: In some of the laiger shops all lathe, planer, and other machine- 
cutting tools as well as drills are ground by a special man, known as a grinder hand. 
His work consists of grinding all lathe, planer, slotter, boring-mill tools, drills, and 
all tools used in the shop to definite forms as set forth in a chart. He is not a ma- 
chinist and requires little skill. This method of grinding tools has a bad effect upon 
the young machinists and apprentices, as there is no possible chance for them to learn 
how to grind tools, which is a very essential part of the trade. 

Bolt threaders: Many machine shops, especially railroad shops, require a large 
number of more or less accurately threaded bolts. Bolt machines are used for thread- 
ing these bolts by means of a revolving die which may be opened at the desired place, 
permitting the quick withdrawal of the bolt. It is inferior work, and in all cases boys 
or men without trade experience run the machines. There are no prospects ahead for 
the operator. 

Drill-press hands, single-spindle drills: The drill-press hand is called such from the 
fact that he does the drilling on the drill press. This may be done either on the 
simple drill press or radial drill or the gang drill. The drill press has a single spindle 
00 constructed that the different sizes of drills may be eaidly changed from one to 
another. 

Radial drill: The radial drill has the single spindle so arranged that it may be moved 
in and out along a guide which in turn may be swung around and raised or lowered to 
accommodate itself to the work in hand. 

Gang drill: The gang drill has a number of spindles either in a row or adjustable 
otherwise according to the purpose for which the machine is built. The operator 
requires very little skill to run either of these machines as any important work is done 
in, jigs accurately made for the purpose. 

Screw machines: The screw machine is practically the same as the turret lathe, but 
is used for different purposes. It ifl built along the general lines of a lathe, but has 
no carriage, and in place of the tailstock it has a tiuret arranged to hold usually six 
tools so that each one may be brought into play in the order in which it is needed, 
each operation being performed in progressive order. Boys frequently run the lighter 
machines after they have been set up and adjusted for the job in hand. 

Automatic screw machines: The automatic screw machine performs its operations 
after the same general plan as the turret lathe; in fact the older styles had a turret 
the tools of which were advanced in the proper order by means of levers and guide 
straps fastened to a guide drum. The latest machine of this class, instead of having 
one bar of stock fed into the machine and the tools being advanced in order, has 
five bars fed at once, five operations being performed at the same time. Only the 
man who sets up and adjusts the machine requires any skill. He is not necessarily a 
machinist but one who has worked himself up from an operator by close attention to 
the details of operating the machine. 

Keyway machine: The keyway machine is for the purpose of cutting keyways in 
pulleys or other things of similar form. The machine is not complicated and requires 
very little skill to run. It works by means of a cutter resembling a very coarse file 
having the proper width of cut and means of holding it up to the work. . 

Slotter: The operation of a slotter is similar to that of the shaper only that the ram 
works vertically instead of horizontally. The tool cuts on the down stroke^ the ram 
being counterbalanced to return easily. It is used to work irregular shapes either 
internal or external, especially on heavy work. This class of work requires a 
machinist, although specialists sometimes run the machines. 

Lathes: Probably the most essential machine in the general machine shop is the 
engine lathe. This is used for the purpose of tiuning all cylindrical work, both 
straight and tapered; boring and thread cutting, both internal and external; and 
by means of special arrangements turning spherical work or parts of spheres. The 
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T'ork is held between centers for cylindrical w<Mrk and the tool is held in a tool post 
which in turn is part of the carriage. The carriage is advanced by means of a feed 
either by screw or through gears driven by means of a feed rod. It requires con- 
siderable skill to run tills machine and requires a machinist to run it properly. Most 
of the machines used in machinenahop practice were evolved from the lathe. 

There are many different kinds of lathes — ^the turret lathe, which has already been 
referred to, the axle lathes for turning the ends of car-wheel axles, wheel lathes toe 
turning locomotive driving wheels and truck wheels, pulley lathes for pulleys, and 
others built for special purposes. In all cases machinists run the machines, as they 
require a certain amount of skill to operate. 

Horizontal and vertical boring mills: Both the horizontal and vertical boring mills 
are used principally for boring. However, in the case of the latter, a great deal of 
turning and facing is done. The work is fastened to a table which revolves, the tool 
being fastened in a holder which may be adjusted to the work as need requires. Tho 
work revolves with the table, the tool being fed either vertically or horizontally as the 
occasion demands. On the larger machine a turret is arranged to hold the various 
tools that they may be brought into play as required. There are also tools held on 
adjustable side arms so that more than one tool can be worked at the same time. One 
who can run a lathe can quickly get used to this machine. 

Shapers: For finishing plane surfaces shapers and planers are used. The shaper 
is a small machine on which light work is fastened to the bed or held in a planer chuck 
while the tool is held in a tool post at the end of a ram which is made tp move forward 
and back, the cut taking place on the forward stroke. There are both geared and 
crank shapers, referring to the method of running the ram. With a crank shaper one 
belt is required to drive the machine. A geared shaper requires two belts running in 
opposite directions and may be operated either by a friction between the two pulleys 
or the belts may be shifted alternately onto a tight pulley thereby alternating the 
direction of the ram. 

Planers: A planer works on this latter principle, the shaft to which the tight pulley 
is fastened being geared to the platen or table so that the table runs forward and back. 
The work is fastened to the platen or held in a chuck. The tool is held in a head which 
may be raised or lowered to suit the work. This head is fed across on a cross guide by 
means of a screw actuated by a ratchet feed. Heads are also placed on the housinga 
so that they may be adjusted to plane on the edges or sides of the work. Considearable 
skill is required to fasten the work, so that when completed it will not be sprung out of 
shape, but will remain true. Consequently it is part of the machinist's trade to know 
how to run this machine. 

Milling machine: There is one machine that is not as generally used as its worth 
merits, due to the lack of knowledge of how to operate it. Many foremen do not 
understand how to use the milling machine and do not recommend its use for this 
reason. This machine is not limited to plane milling, but may mill irregular shapes 
by the use of formed cutters. The work is done by fastening it to the bed, holding 
it in a chuck or on centers. The variety of work that ca^;. be done is almost limitless. 
The work is fed against a cutter having teeth cut so that it works on the principle of a 
file with very coarse teeth. Spur gears, bevel gears, and spiral gears may be cut, 
taps and reamers fluted, and many other things which could be done, but with diffi- 
culty, on other machines, except specially built machines. To run the milli Tig 
machine to its best advantage a knowledge of trigonometry is required. Charts 
are furnished covering the most common requirements, but to cover everything the 
machine can do would require an unreasonable number of charts. 

Bench or vise work and floor work: Bench or vise work and floor work consist of the 
fitting and finishing of parts and assembling machines and parts of machines. Con- 
siderable skill is required to file true and scrape the parts to a perfect fit, as is often 

6071°— Bull. 162—16 ^14 
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nBcmtuy in unmbliiig machui6 tools and other well-batlt madiiiies. AsBemblii^ 
•ad erecting come under the head of floor work. 

Bram finuking: Bnm fintahing ifl a branch of the machinist 'a tnde at which the 
Workman ifl kept when he beoomea familiar with the work. The manipulation <rf the 
metal varies a little from that of the other stock worked in the marhine shop, but 
the principles are generally the same. Bnas is worked at a orach hj^lkerBpeed than 
iron as it is so much softer that it is not liable to dull the edge of the tool so quickly. 
This woik is rery injurious to die health of the woiker on account of inK^lmg the 
brass dust One can not work many yean at brass finishing without the loss of 
health. 

Tool mating: The principles involved in tool makii^ are the same as in other 
machine work. Greater care must be exercised because of the greater accuracy 
demanded, sometimes work being required to the ten-thousandth part of an inch. 
When such accuracy is expected the woik is ground to size on a univenal grinder 
which grinds either cylindrical or plane surfaces. 

Diainking: Drop foigings are made by means of dies or blocks of steel into which 
aform has been'made to confonn to the desired shape. The work of making the dies 
is called diesinking. It is necessary to work out the metal, by various means, to Ihe 
form of the object, making allowance for riuinkage and the Aoiw of metal. It requires 
a considerable amoimt of skill to work out these loans and finish them so tfa»t the 
product will be pmperiy made. 

Produdt or specialties, — ^The product of the 'machinist in Bidimond is varied and 
includes the building and repairing of locomotives, sugar machinery, cotton machin- 
ery, cigarette machinery, shot and shell for the Government, novelties oi every 
description, automobile work, ffpecial machines of various kinds, and general maxdune 

Bnportanoe of the trade. — ^In tiiis occupation there are about 1,160 journeymen and 
apprentices. The importance of this occupation in Richmond is far-reaching, owing 
to the location here of railroad shops, locomotive wcM'ks, drop foige, and novelty works. 

Condiiwns of employment, — There is no great physical stmin; in some cases, how- 
ever, the work is heavy and would require some lifting, but generally the mechanic 
has ample help. The work is varied in character, especially in the job and repair 
shops. Practically all of the work stimulates Ihe intelligence, especially in the 
ni ^fljring aiKl constructing of instruments of precision. 

SpeciaUaation in low-grade work and continual repetition, such as the threading of 
bolts or nuts, or the handling of some simple machine, would cause the worker to 
lose interest and have a tendency to narrow or restrict mental development Theie 
is always danger of accident, ei^pecially from uncovered pulleys and belts, crsnee, 
chain and air hoist, open gears, and of infection to throat and lungs from cast-iron 
dust. On bench wi^rk there is a chance of injury to the eyes fiom flying chips. 

Eoonofttic conditions, — The apprentice to this trade enters between the ages of 15 
and 17. The i>eriod of apprenticeship is four years, and the wages received in the 
railroad shops are higher than those paid by the repair or job shops. For the first 
year the apprentice receives from $3 to f 7.29 p€T week, the second year hxmi f4 to 
^.57 x>er week, the third year from $5 to $9.45 per week, and the fourth and last year 
from $6 to $11.09 per week. 

The hours of labor vary somewhat, the repair or job shops workii^ from 8 to 9 hours 
per day, six days, and 48 to 54 hours per week, and the railroad shops woiking a 9 to 10 
hour day, six days, and from 54 to 00 hours per week. The rate of wages for j<Mimey- 
men ranges from 25 cents to 41 cents per hour, the minimum being 25 cents per hour. 

There is no seasonal period of activity and practically no fluctuation in employment. 
The trade is about three-flftiis oiganized and in the milroad shops it is completely 
oiganized, and when it becomes necessary to cut expenses the houm of labor are cut 
instead of making a reduction in the working force. 
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Age ofmasdmum productivity, — The period of maximum productivity for the ma- 
chinist is from 25 to 55 years of age. 

Educational and technical requirements. — ^The machinist to become thoroughly effi- 
cient in the trade should have a good general education which would include a 
knowledge of English, at least elementary algebra, geometry, and trigonometry, an 
understanding of mechanical drawing, and some knowledge of metalliugy. 

Trade knowledge: Trade knowledge consists of ''trade tricks'' and ''shop kinks." 
Many "shop kinks," after long usage, have become accepted shop practice where abso- 
lute accuracy is neither required nor desired. 

Technical knowledge: Strength of material in its various phases, such as tensile 
strength, elongation, compreesion, elasticity, and torsion; the working of alloy steels — 
commonly known as high-speed steels — and the uses to which they may be put; the 
uses of high-carbon and low-carbon steels; and the speeds at which the various mate- 
rials used in the machine shop may be worked. 

ManipuiaHve skill: An easy and efficient application of both trade and technical 
knowledge so that accurate results may be quickly secured with the least expenditure 
ol energy. This has to do with the motions of the hands in conjunction with the move- 
ments of the body so that "every stroke will count." The sense of touch is essential 
to the manipulative skill of the machinist. Judgment of form and prox>ortion is very 
desirable to the job machinist, as he is often called upon to make repairs which will not 
permit time for calculations. 

Without initiative the machinist would be able to accomplish but little except 
in specialised lines. The machinist is expected to be able to know the best method 
to do any piece of work that is given him. Initiative plays a very important part in 
the skill of the machinist. 

WJiat the industry gives. — In nearly all shops the apprentice is taken into the shop to 
be taught the trade under a written or verbal agreement to the effect that he is to 
receive instruction in the different processes necessary for the development of a 
machinist. The first few months he is required to give out tools in order to familiarize 
himself with the different tools used. He works as a helper about three months, dur- 
ing which time he is given an opportunity to learn how the work is done. He is then 
given work on the drill press for the next three months. During this time he becomes 
^miliar with the various methods of holding and drilling the work. For the year and 
half following his time is about equally divided with the lathe, shaper, and slotter. 
If any preference is shown it is for the lathe. The remainder of his four years is given 
to bench and vise and floor work. He dissembles machines, learns chipping and 
filing, and the assembling and adjusting of machines. So he passes in order through 
the operations of the various machines from the simplest to the most complicated, 
becoming familiar with the working speeds of various materials on the different ma- 
chines. Instruction in the cutting speeds of the various materials used would save a 
vast amoimt of time . This, however, is not taught in the machine shop, as there seems 
to be a general lack of knowledge concerning the subject. 

What the school ought to give. — The apprentice to the machinist trade should receive 
an elementary industrial education, and this should include at least elementary alge- 
bra, geometry, and trigonometry, and instruction in mechanical drawing, and some 
knowledge of metallur^. The school should give courses in strengths of materials, 
so the apprentice maybe able to work the materials to best advantage. In its various 
phases strength of materials would include tensile strength, elongation, compression, 
elasticity, and torsion. The school should also give instruction in the working of 
alloy steels, commonly known as high-speed steels, the use of high and low carbon 
steels, and the speeds at which the various materials used in the machine shop may 
be worked. 
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BLACKSBOTHING. 

Dlackumithing is a mechanical trade which in ahnoet separate and distinct from 
the other mechanical trades with which it is allied. There is little or no relation 
between the blackamith shop and the foundry, as the kinds and properties of the 
materials and the methods of handling them are entirely dififerent. The only relation 
it bears to the machine shop is in the forging and dressing of tools; although this comes 
under the head of blacksmithing, it is at times classed as a separate and distinct 
occupation. 



The forge: The foige is generally a structure of iron, although it is sometimes con- 
structed of brick or stone, upon which a smith's fire is built. In the bottom of the 
hearth, upon which the coal is placed, is a tuy^ or opening through which the 
draft is applied. The mouth of the tuy^ is covered genendly with a perforated 
sheet which will allow the air to pass through freely, but prevents cindeis and any for- 
eign matter from dropping into the blast pipe. Should any pass through the small 
openings, which will occasionally happen, they are taken out below from an opening 
which is for that purpose. A hood for the foige is constructed of sheet metal and 
fastened to the chimney of the forge. The purpose of the hood is to catch and con- 
duct the smoke to the chimney, which in a modem shop contains a suction draft to 
assist in the conveyance of the smoke from the foige. Fastened to the forge for the 
convenience of the workman is a water and coal trough, also a rack for toi^. 

Firing (he forge: To Gj^ a foige, all cUnkers and other matter which would obstruct 
the building of the fire are first removed. Some good inflammable material, such 
as wood shavings or oil waste, is then selected and placed on the hearth of the foige 
over the tuy^e. Coal for the foige should be of the best quality soft coal thoroughly 
moistened; this when heated causes an adhesive tendency or causes it to coke. 
The selection of coal containing hard spots, which cause an uneven fire, should be 
avoided. Coal should be carefully placed around and over the ignitible material, 
leaving only an opening on the top for the draft and one in front for the placing of 
the metal to be heated. The material is then ignited and the proper draft applied 
until the coal is caught and fire is ready for work. The fire is shaken occasionally in 
order to maintain a live fire and even heat; if thb is not done, the interior bums out, 
leaving a hollow space which renders the fire worthless for heating. On leaving the 
fire it is banked by placing fine damp coal over the entire fire — ^this keeps the fire 
alive and retains the heat. 

Heating the iron: The iron should be properly placed in the fire in order that the 
heat be evenly distributed. This is very important, especially in welding, as stated 
later. 

Upsetting: This is the method of shortening or increasing the dimension of a piece 
of hot iron or steel by hitting upon end. 

Cutting off: The process of removing superfluous stock (hot or cold) by the use of 
cutting-o£f tools. 

Scarfing and welding: This is one of the most difficult problems which the workman 
has to master. He may become skilled in all of the different operations involved in 
a forge shop and yet never become proficient in the art of welding. This is a process 
which is involved in the majority of foige-shop problems from the simplest to the most 
difficult work. Therefore it is necessary that the apprentice should acquire this 
knowledge at an early stage of his course. 

Scarfing: The process of flattening or chamfering edges of iron preparatory to weld- 
ing. The two surfaces being drawn out obliquely, a larger contact is given to them, 
which fortifies the junction of the two pieces. The two pieces should be upset before 
the scarf is made. Care should be exercised in performing this operation, as the class 
of weld depends ahaost entirely upon the nature of the scarf. Scarfing is not neces* 
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sarily a preparatory step to all welding, for InBtance, in the butt weld, when the two 
pieces to be welded are siniply abutted together, sometimes in the fire, after proper 
upsetting. 

Welding: The process of incorporating or joining together two pieces of wrought 
metal while at a white heat. The metal at this temperature is in a plastic or semi- 
fused condition; therefore when placed together the semifused metals, after being 
properly hammered, imite, causing a solid body or joint. In heating iron or steel for 
welding a scale is formed which prevents the uniting of the two pieces. However, in 
the case of iron the scale, or oxide, melts at a lower temperature than the iron, and as a 
result the weld will be good if the proper heat has been secured. With soft steel or 
Norway iron the condition is difierent; the scale melts at a higher temperature than 
the welding heat. To overcome this difficulty, it is necessary to use something to 
soften or melt the scale. For this purpose, what is known as a flux is used. 

Fluxing is the application of some good welding preparation to the joint before boing 
welded. With iron, a good clean beach sand is sometimes used, but with soft steel 
sand only is used, as it melts and combines with the scale, causing it to liquefy, 
in which form it is easily forced from between the pieces to be welded. For welding 
tool steel to iron or soft steel a flux made of borax and sand is used. It is necessary that 
the metals should be taken from the fire at the proper time. If taken from the fire too 
early, the pieces can not be successfully welded, and if left in the fire too long the 
metal will be burned, rendering it useless for service. Great care should be exerdsed 
in heating, as both pieces shoidd be heated evenly and to the same temperature. 

Practice in bending and shaping of iron and steel with the necessary tools should 
receive due consideration, as this is the foundation for all advanced handwork. 

The ingot is an oblong block of steel before it is forged or rolled. The ingot is cast 
in the steel foundry in an ingot mold, which is a mold made of cast iron of great thick- 
ness and accurately fitted. As soon as the steel is set in the mold the hot mass is 
taken by a crane from the ingot mold and placed in a soaking pit to be annealed. 
The exterior of the ingot while the metal is setting becomes chilled. The soaking 
pit is a mold made of fire brick beneath the floor, with all air excluded. When the 
ingot is placed in the same the interior heat of the ingot reheats the exterior surface 
and causes it to soften or anneal. When this process is finished the ingot is taken 
by a crane to the steam hanmier, where it is drawn out roughly to shape. It may 
be necessary- to reheat a number of times. This depends upon the amount of work 
to be done on the ingot and the speed of doing the work. 

The steam hammer is a forge hammer consisting of a steam cylinder placed ver- 
tically over an anvil, the trip or hammer-head rising and falling by the power of steam« 
The trip is controlled by a lever which is generally operated by a hanmier boy. The 
work is conducted to this hammer by means of hooks and held in place by special 
tongs. A large portion of steam-hammer work is drawn out to templates. 

A template is a temporary pattern, guide, or model, by which work is either marked 
out or by which its accuracy is checked. Working to a template requires accuracy 
on the part of the operator, as the forging is generally finished by him, except 
where it is to be spotted or finished in the machine shop. 

Tools. 

Sledge hanvmer: The simplest and one of the most used tools is the sledge hammer. 
This tool is used for nearly all striking that is done on the anvil. 

• The anvil: The anvil is a heavy body of cast or wrought iron with a steel face 
welded on, casehardened; this prevents indentations being made in the anvil by 
use of hammers and other tools. One end of the anvil is horn shaped for rounding 
and doing small work; the opposite end contains two holes, one square, one round, 
which are to receive the ends of the various anvil blocks. 
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The hand hammer: The hand hammer ia naed in hringiiig a piece to proper shape, 
the woik being finiahed by the uae of variouB other tools, such as the fuller. 

The fuller: The fuller is a half-round tool used to draw out or force out the heated 
metal, form grooves, etc. There are two kinds of fallen, top and bottom. The top 
fuller has the appearance of a hammer and is held on the work by a handle; the 
bottom fuller is the same shape as the top one, but contains a stem which fits into 
the anvil. 

Theflatter: The flatter is a broad-faced hammer used to dress and smooth work after 
it has been drawn into shape by the use of hand hammen and fuUers. 

ChiieeU: Two kinds of chisels are generally used, one for cutting cold and one for 
cutting hot iron. These tools are usually made in the shape of hammesB, one side 
being f ofged and flat with a cutting edge ground on it; the other end is used for strik- 
ing purposes. The hot chisel is ground thinner than the cold, because the chisel 
which is used for cutting cold iron has to be tempered medium, for it would break 
if ground very thin. 

The hardy: The hardy is a block ci iron ground to a sharp or chtsrt edge which 
fits oD the anvil and is used for cuttlng-off purposes. There are various shaped anvil 
blocks and hand hammen which would be classed as special tools. 

Tonge: Tongs for holding the work are made in a wide variety of shapes and sizes, 
depending upon the woik that they are intended to hold. 

Product or tpedaltiee. — ^The product of the blacksmith in Richmond consists of 
forgingi used in the construction and repair of locomotives, foigings for ornamental 
and structural iron and steel, horse and mule shoes, and general repair work. 

Importance of the trade. — ^There are about 400 journeymen and apprentices engaged 
in tlds occuxN&tion in Richmond. 

Conditions of employment. — The work of the blacksmith is very heavy and con- 
sequently results in a physical strain. Where the work is of & diversified nature it 
teaidB to stimulate the intelligence, but in work that requires very little thought, ot 
is a continual repetition of the same process, the work would tend to nanow or restrict 
the mental development. There is liability to accident from improper stiiking by 
helpers and of injury to the eyes from flying particles of steel. 

Economic eonditiont. — The apprentice to this trade receives from $5.94 to $7.29 pet 
week the first year, from $7.02 to $8.57 per week the second year, from $8.10 to $9.45 
per week the third year, and from $9.18 to $11.09 pw week the fourth year. The 
hours of labor are from 9 to 10 hours per day for six days uid 54 to 60 hours pw week. 
There is no busy or slack season in this line of work and the fluctuation of employ- 
ment is inconcdderable. The journeyman's wages range from $15 to $21.99 per week 
and the union scale is from $17.87 to $22.14 per week. The trade is (Hfganized, cover- 
ing about four-fifths of those actually engaged in the trade. 

Age of maximum productivity. — ^The apprentice enters this trade between the ages 
of 16 and 20 and serves a four years' apprenticeship, and his p^od of TnA-riTOum pro- 
ductlvity is from 22 to 45 years of age. 

Demand for labor. — ^The supply of labor is adequate to meet the demand^ but there 
sdems to be a gradual increase in the demand for skilled workmen in this occujiation. 
The source of supply is from the lower grammar grades of the public schools. 

Educational and technical requirements. — ^A mechanic who wishes to become pro- 
ficient at the trade and to propwly advance himself or to understand its theory, 
such as the properties of the iron he is using — ^viz, welding, tempering, strength of 
materials, etc. — ought to have some academic and mechanical training other than is 
given in the shop. This trade, as is the case of many others of to-day, is becoming 
specialized. Men become very skilHul in performing a certain operation or manipu- 
lating a certain machine, but know very little concerning the diiSerent operations or 
conditions which surround them. The work requires strength,, endurance, and 
manipulative skill to be able to complete it successfully. 
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What ihe industry givti. — The sppr^ndce during his four-year period acquires a 
knowledge of the took and tiieix use. The first year is spent in helping around die 
fires and in handling small work on the anvil. His work for the following two yeans 
is graded according to the ahiiity drawn, and if he has been diligent and af^ed 
himself to the trade he is givcai every opportunity to learn. The remainder of the 
jq)prenticeihip period is spent in handling the best class of work in dte shop and in 
learning to temper tools jnoperiy . l^iisis very important and the boy diooM be given 
tunple time to acquire this knowledge. 

DeficuTieug of worbmen. — The common deficiencies of the worker are a lack ci 
geaersd education and especdally a lack of knowledge of mathematics and mechanicai 
drawing. 

What ^ 9ckooi ouig^ ta five. — The Sbhool dioukL give the prospective apprentioe 
an elementary industriai ^ucatioa and instruction in nwirhanicfrf dxawin^, metid 
work, and shop mathematics. 

BOILEB MAKING. 

The trade of boiler making consists of the laying out, shaping, bending, flanging, 
assembling, and the riveting together of plates to form a cylindritail shell within which 
tubes or flues are x^aced, and die making of smoke boxes, uptimes, damp^s, funnels, 
casings, and the necessary fittings. 

ProoBSses. — ^The boil^ plate is laid off by the mechanic, called the layor out, to 
proper size and diape, and the holes are located for connections and rivets, after 
which it is placed on the punch machine either by the use of a crane or by hand. 
The holes are then punched for connections and rivets and the plate is movod to the 
shear machine where it is cut to tho proper size and shape. The plate is then run 
through the rolls which gives to it a cylindrical shape. It is now ready for the fitter. 
If the cdieli is to be made wilii a butt joint, the plate must be chipped or planed to 
fit, and the butt strap placed over the joint and the holes rea^ned with hand or machine 
reamer to make certain the matching of holes in plate and strap. I! made with a lap 
joint the edges of the plates are lapped and the holes reamed out to matdti for rivets. 
A few bolts are placed in the rivet holes to secure the plate while being riveted. The 
plate is then riveted either by hand or machine. The rivets are heated red>hot and 
the head end of the rivet is placed on the inside of the cylinder and the rest of rivet 
{N^ojecting through the plates is headed up either by hand hammers or by machine. 
The rivet is held in position by a holder on or bucker with a hammer or bucking iron 
while it is being headed on the outside . The proper spacing of rivet holes is necesBary 
because of the constant strain upon the rivets. 

The boiler is then set upon blocks and prorated heads, called tube edieets, placed 
in each end of the cylinder, which are for the purpose of holding the tubes in position. 
The tubes are passed through the sheets and the ends turned over or flanged on the 
outside of the plates. These tubes, or flues, convey the heat to the water which covers 
them, or contain the water which is heated by the hot gases or flames passing around 
them. The smoke box, fire box, and oth^ parts made in the boiler department are 
placed in position wid riveted on. The edges of plates are now chipped and joints 
calked to withstand required pressure of water or steam. The stay bolts are now 
placed in position and the boiler is ready for the machinist to set valyes and gauges. 

Product or specialties. — ^Hie product of the boiler maker is stadimary and locomotive 
boilers and their parts. 

Of the various types of boilers made, two are cited as illustrative. 

First, the shell boiler — one which is self-contained and in which the water is circu- 
lated. This type of boiler has fire tubes or flues traversing the length of the boiler 
through which the fi,une and heated gases of combustion pass to impart the heat to 
the water which covers them, thereby causing steam to generate. 

Second, the tubular or water- tube boiler — one in which the water is ccmtained in 
the tubes around which the product of combustion circulates, on courses determined 
by s^^table baffles. 
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Imporianee of the trade, — In boiler nuking there are about 375 journeymen and 
apprentices in Richmond, the majority of whom are actually engaged in construo 
tion work. 

Eeonomie eonditumi. — ^The wages of the apprentice to the trade for the first year are 
from $5.94 to $7.29 per week; for the second year from $7.02 to 18.57 per week; the 
third year from |8.10 to |9.45 per week, and for the fourth year from |9.18 te 
111.09 per week. The rate of wages for apprentices in this trade is generally a little 
higher than in the other metal trades because of the lack of apprentices entering this 
fine of work. The wage of the journeyman in this trade varies froin $18 to $23.09 
per week, and the union scale is $22.14 per week. The hours of labor in the various 
shops are about the same, 9 hours per day, 54 hours per week, and 9 hours on Saturday. 
There seems to be no seasonal period of activity and the fluctuation of employment 
is inconsiderable. The majority of the boiler makers are employed in the railroad 
shops of the city and these shops are thoroughly organised. 

Age of maximum productivity, — ^The apprentice enters this trade from 16 years up 
to 20 years of age. He serves a period of four years' apprenticeship. Aiter the 
apprentice has finished this four-year period he does not reach his maTimum pro- 
ductive period until he reaches the age of 25 yean, and until he is 55 years of age 
he is thoroughly efficient. 

Demand for labor, — ^The demand for this class of labor is normal and there seems 
to be no reason to believe the supply will be inadequate to meet the demand for 
some time. The source of supply is from the lower grammar grades of the public 
schools and through an apprenticeship system. 

EducatioruU and technical requiremerUs. — ^The worker needs first a grammar-school 
ediication to be able to grasp things and to think in the proper channel. He 
should have instruction as to the processes immediately involved in the construction 
of boilers, as to strength of materials, in the principles of the construction of the 
different types of boilers, and the principles of steam engineering, mechanical draw- 
ing, shop mathematics, and bluo-print reading. The boiler maker requires skill 
in adjusting plates and bands and in operating special machine's. Strength and 
endurance are necessary to enable the mechanic to do his work properly. 

Deficiencies of workmen. — ^The common deficiencies of the boiler maker seem to 
be a lack of general education, very little knowledge of blue-print reading or mechan- 
ical drawing, and especially a lack of shop mathematics. 

What the industry gives. — ^The apprentice to this trade is accepted after he has 
reached the age of 16 and is required to serve four years' time. On coming into the 
shop he is put to heating rivets. The rivets being one of the most important parts 
of the boiler, as the strength of the boiler depends largely upon proper riveting, it 
is essential that the spacing, driving, etc., should be properly done. 

When rivets are heated they are passed by a helper to a holder on or bucker, who 
holds the rivet in position for the riveter or riveting machine. The apprentice, 
although only heating, gains from observation a knowledge of the different processes 
through which the rivet goes before and during the riveting. As soon as the boy be- 
comes a proficient heater or when he has worked at it long enough to satisfy the fore- 
man, he is advanced to reaming. The reamer is a fluted tool with cutting edges, 
used to enlarge and smooth the drill holes in the boiler plates. The reamer is. gen- 
erally one thirty-second of an inch larger than the drill used. It is operated by hand, 
hydraulic, or electric power. 

Care should be exercised in the holding of the reamer, which should always be 
perpendicular to the work being reamed. Durii^ this process the apprentice acquires 
a certain d^;ree of accuracy and becomes familiar with the handling of the hydraulic 
and electric reaming machines, but not with their mechanism, as he is not far enough 
advanced to take up work of this nature. 
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The next step is drilling, using air, hydraulic, and electric machines. Nearly all 
of the drilling and reaming machines are portable. This work requires a small d^ree 
of mechanical ability, as the holes to be drilled are all laid off and their location 
center punched by the layer out. 

Care should be exercised in the placing of the drill, so as not to scar the boiler plate. 
The drill should be started and kept absolutely perpendicular during the process 
of drilling, excessive speed being guarded against, as the drill will be biumed when 
run too fast. 

After this preliminary training, which the apprentice has acquired by observation 
and practice, he is given the riveting machine and instructed in its use and care. 
This is a machine by which the operation of closing rivets is performed by power 
(air, hydraulic, steam, or electricity). The rivets are placed from the interior and 
held in position by a bucker with a heavy sledge or bucking iron. The riveting 
machine is then placed upon the rivet, which is still hot, and the head is formed, 
either flat, conical, or button head, as desired. The first six months of the apprentice- 
ship course has now been about covered, and the methods of heating, drilling, ream- 
ing, and the operation of the riveting machine should have be^i acquired, also a 
knowledge of joints (butts, laps, etc.). 

Twelve months of the apprenticeship is generally spent in acqidring a knowl- 
edge of patching. Patching is the closing of holes or leaks in old or new boilers, 
a work which requires accuracy and skill. Proper measurements of the patch 
should be obtained, after which the piece should be laid out from the same tiiick- 
ness of boiler plate as the one upon which it is to be placed, and should then 
be cut to the proper size by the use of the shearing machine. This is a machine 
consisting of shears driven by power, used to cut off the rough edges of plates or to 
trim them to exact dimensions. The knives are set at an angle with each other, 
so that the cut takes place from one end to the other, as with a pair of scissors. 

The patch should be properly spaced and rivet holes drilled, it then being used 
as a template to drill the holes in the boiler, after which it is fastened in place and 
the holes reamed; the rivets are then headed over. The rough edges of the patch 
are then chipped off by the use of a flat chisel and hammer. Here the apprentice 
acquires a knowledge of chipping and the proper method of holding, using, and care 
of chisels. The patch now has to be calked outside only. This is done by striking 
a chisel or calking tool (a blunt-edged chisel) with a hammer, making a slight indenta- 
tion along the same. The effect of this is to force the edge of one plate hard against 
the other or to drive a portion of the overlapping edge into the seam, and thus fill 
up any slight crevice between the plates which the rivets had failed to close. 

The first important step pertaining to boiler making has now been covered, most 
of which has been handwork. 

Machines: Instructions should be given at this time concerning the flue-rolling 
machine. The flues are tubes placed within the boiler for the con\eyance of hot 
gases and smoke. They are made of thin sheet plates run over rolls and pressed 
to a cylindrical shape. An angle is formed on each edge, which edges interlap and 
when pressed together tightly and welded form a solid joint. Instruction in the de^ 
tails of the shear and punch machines should be given. The punch machine is 
used to perforate or punch holes in sheet metals by the use of power. It is not very 
complicated, but it is absolutely necessary to have a thorough knowledge of its 
mechanism and to be fully competent to perform the different operations for which 
it is used. The majority of the operators of these machines are specialty men. 

The flange press: Flanging is the method of turning up the edges of a boiler plate 
to lap a joint and to secure same to another plate. Most flanging in the larger shops 
is done on a flange press, while in smaller shops it is done by hand. The flange press 
is a machine for bending the edges of the boiler plates. It consists of two formers or 
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diee, one male, one femftle. The boUer pUte is liot when broi^t to the imoB, being 
heatod in a furnace. It ia placed upon the male former or die snd the ma^^une est 
inopention. The female die ia then applied and the rib <w flange ia formed. 

Hand flanging ia very laboriouB and accurate work, therafore a worker reqoirea coa- 
tfderable experience to become proficient in the art. The hot boUer plate is placed 
upon a bending floor, which ia made d[ iron pedorated with holes to admit hooka or 
dogs for holding the plate in positian. The flange ia previottaly laid out by center 
punch marks and worked to a template. The flanging is done by hitting the project- 
ing edges of the boiler plate with a large wooden mall or mallet. This is used in 
preference to a metal mallet because it does not scar or cause indentations to be made 
in the flange. The work previously sUted has covered most of the apprenticeahip. 
The remainder of the time ahould be devoted to laying out and other advanced woik 

4ji the ahop. 

What the 9ebool iwghi to ^v<.— Since the shop gives practtcally all the knowledge 
neceoBary for manipulative skill in the tools used in the oonstructioa <^ the boiler, 
the school should supplement this knowledge by instruction in mechanical drawing, 
Bhop mathematics, strength of materials, and some knowledge ol steam engineering. 

TINNINCi. 

Proceua. — A tinner works dieet tin, galvanised iron, and sometimes sheet brass and 
dieet copper. \Miat is commonly known as tin is sheet iron covered with a thin layer 
«| tin by passing the iron through a cleaning bath and then through a bath of m<^tesi 
tin after whidi it is wiped off while still in amolten condition. The processes of the 
trade are as fc^ows: In flat woric the selection of proper gauge of material to use and 
the bending of lock joint by use of folder or brake, the laying of the tin and the closing 
of the joint by the use of mallet and seamets or roofing tongs. If solder jc^nt Is nec- 
essary, the soldering fluid is applied to joint or lap, gen«idiy by the use o\ a feather, 
and the flux sprinkled on. The sheets are lapped and solder stick is held directly 
over the joint and soldering iron is applied to same, melting the solder and causing it to 
run on the joint which causes fusing, which connects the pieces. 

In tinware or house feimiahing goods work, a pattern is first made and cut, m a king 
allowances for seam or lock joint, and turn up for the purpose <rf wiring or for hem at 
top or bottom. Sometimes it is necessary to make allowance for thickness of metal, 
when bent, but materials that gauge from 20 to 30, inclusive, require no allowances 
either for bending or rolling. 

Wiring may be done eithw by band or machine. The edge to be wired is first 
notched at an angle in one place and with a pair of pliers the edge at this point ia 
turned up and the wire laid in and the edge bent over snugly around the wire, to 
hold wire in position until same is stretched around the artlde and edge turned 
ov^ same to make the finish. The lock seam is made on the groover, the double 
seam either by hand or madiine. Either the lock or double seam may be used when 
bottom and sides are joined together. 

The processes are practically the same in sheet metal and cornice mak i n g as in tin- 
ware. The variations occur in the making of pattern because in ^eet^onetal woik, 
the material being heavier, allowance has to be made for the thickness of the material 
in bending and rolling in machines. In sheet-metal work the metals used may be 
galvanized iron or st^, boiler plate, zinc, copper, and brass. Band irtm is used 
f<^ rdniorcing and square or round rods for bracing. This work may be jointed 
either by lock or double seam and sometimes by lap joint and rivets. 

Product or specialties. — ^The industry is divided into several divisions, the main 
ones being roofing, inside tinning, cornice and skylight making. In the earlier days 
the inside tinner made all sorts of housdiold utensils of tin, but in recent years the 
i^e of tin for this purpose has dea:eased, aluminum and enameled ware having takea 
its place to a large extent. 



VOCATIONAL EDUCATION SITBVBY OF BICHMOKD^ VA. 219 

Importance of the trade. — ^There are about 56 journeymen and apprentices engaged 
in tliis occupation in the car shope of Richmond, and the work coniuts of the repairs 
on cars and plant idien neceesary, and in some cases of replacing tin and sheet-metal 
utensils used on cars and around the plant. 

Conditions of employment. — ^The work generally is very light and ior that reason the 
employment causes no physical or nervoos strain. In the car shops there is a great 
variety ol work whidi has a tendency to stimulate the interest of the worker, and none 
of the work narrows or restricts the mental development. The trade is not unhealthful 
and there is very little danger of accident. 

Economic conditions. — ^The apprentice to this trade serves a period of four years and 
receives in wages for the first year from $5 to $7.29 per week, the second year from $6.25 
to $8.57 per week, the third year from $7.50 to $9.45 per week, and from $8.75 to $11.09 
per week for the fourth year. The hours of labor are from 9 to 10 hours per day, 54 to 60 
hours per week, and 9 to 10 hours on Saturday. The rate of wages for journeymen in 
this trade is from $19.17 per week to the union scale of $22.14 per week. 

Employment in this occupation in the car shops of Bichmond is fairly constant, and 
therefcMre very littie fluctuation either from slack or busy season is shown. Most of 
the work is repair or replace work, and there is always work found for those who 
desire it. Tinners and sheet-metal workers in the metal trades have no oiganiza- 
tion of their own, but are members of the boiler makers' union. 

Age of maximum productivity. — ^The apprentice enters this trade between the ages ol 
16 and 20. The apprenticeship is of four years' duration. The period of maximum 
productivity is fnun 21 to 45 years, after which his usefulness decreases. 

Demand for labor, — ^The supply of labor is adequate to meet the demand at present. 
There should be a gradual increase in this line of work because ot the increase in use 
of steel cars, but, owing to the abnormal business conditions that exist at present, 
the trade is about stationary. The supply seems to come from the lower grammar 
grades of the public schools and through a fairly good apprenticeship system. 

Edtuxitional and technical requirements. — ^The worker to become proficient in this 
trade needs fii^t an elementary-school education, instruction as to the use of tin 
and sheet metal, as to the composition, weights, and qualities of the sheets, Instruc- 
tion in pattern cutting and drafting, shaping and soldering of sheets, and in the use 
of special tools. The worker should have a knowledge of mechanical drawing and 
blue-print reading, and especially of shop mathematics applied to the trade. Initia- 
tive and dexterity are required of the worker in this trade because of the thought 
and skill necessary in a great amount of the work. 

Deficiencies of workmen. — ^The great majority of the journeymen in this occupation 
have no knowledge of pattern cutting, drafting, or of mechanical drawing and very 
little of shop mathematics as applied to the trade. General education is also lacking 
in the majority of workers in this trade. 

WJuU the school ought to give. — The apprentice to this trade should receive an elo- 
mentarynschool education, supplemented by prevocational courses in mechanical 
drawing, pattern cutting and design, shop mathematics as applied to the trade, and 
a course in metal work in general. 

RIVETING AND BUCKING. 

Processes. — ^The riveter closes or forms a head on the protruding end of a rivet with 
a special riveting hammer or automatic riveting machine, usually driven by air, 
hydraulic, steam, or electric power. The rivet is a soft-metal bolt having a head on 
one end, used to fasten together two metal plates. 

Bucking is the holding of the rivet in place while the opposite head is being formed 
by tiie riveter. The holding-on hammer or bucking iron is a heavy bar of iron with 
a countersunk end to adnut the rivet head. The hole for the rivet is always made 
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a little larger than the rivet, so that it may be easily admitted. If the hole 10 not 
wen plugged, the rivet will not stand the calcul«ted strain. Therefore, the action 
of the riveting machine upon the red-hot rivet in forming the opposite head while 
the zivet is being held in place by the bucking iron causes the stem of the rivet to 
expand or upset and completely fill the hole. 

8teel-car work is classed as steel construction work, the same processes and machines 
being used in their construction and repair. Riveting and bucking is a very small 
portion of the great variety of work necessary to the construction of steel cars. 

The riveting and bucking in the car shops of Richmond is done by the geneial 
boiler makers and repair men, except that a considerable amount of the riveting is 
done by the apprentices, who spend a portion of their apprenticeship on this work 
for the practice it gives them. The possibilities for advancement are greater than 
in many other lines because of the Increasing use of steel cars. 

Product or BpeeiaUies, — ^The product of the riveter and bucker in Richmond is the 
riveting together of steel plates on cars and boilers and the riveting of parts in loco- 
motive construction. 

Importance of the trade, — ^There are about 20 workers in this occupation, most of 
whom are apprentices or leamerB in the boiler-making trade and in ste^-car repair 
work. 

Conditions of employment. — ^The work is heavy and requires strength and endurance, 
and the constant noise from the hammers causes partial deafness. 

Econcmie oondiUoni. — ^There is no apprenticeship system, but some of the appren- 
tices to the boiler-making trade work at this occupation for the practice it gives 
them. The wages for the workers range from $15 to $18 per week. The occupation 
is unoigan«zed. The hours of labor are 9 hours per day, 54 hours per week, and 9 
hours on Saturday. There are no slack and busy seasons, and the fluctuation in 
employment is inconsiderable. 

Age of maximum productivity. ^-The period of maximum productivity is from 25 to 
50 years of age. 

Demand for labor. — ^The supply of labor in this special line is adequate to meet the 
demand at present, but there is a gradual increase in the demand caused by an 
increase in the use of the steel car. The supply of recruits is made up of casual 
laborers. 

Ediuxttional and technical requirements. — ^The worker in this occupation should 
receive an elementary industrial education, and while it is a fact that no special d^oiand 
in an educational way is made on the riveter and bucker there is an opportunity for 
the beginner to advance by entering the trade of boiler making as an apprentice. 

What the industry gives. — ^The industry gives very little either in trade or technical 
knowledge. The beginner may acquire a knowledge of the handling of the machine 
or hand hammer and of the proper way of heading up a rivet, but beyond this the 
occupation gives him nothing. 

Deficiencies of worhmen. — ^The majority of the workers in this occupation are defi- 
cient in general education, and without general education and some technical educa- 
tion the worker could not expect to advance in any of the allied trades. 

What the school ought to give. — The school should give to the prospective apprentice 
in the boiler trade, who works at riveting and bucking for the practice he can acquire, 
mechanical drawing, shop mathematics, the theory of boiler construction, and the 
rudiments of steam engineering. 

PIPE PITTING (CAR SHOP). 

Pipe fitting in car shops varies very little in the methods employed from those in 
use in establishments in the building trades. The car work done in Richmond, being 
entirely rei>air work, necessitates a knowledge on the part of the workman of the 
various Hues of pipe work, such as gas, steam, air, and water fittings, and shoidd be 
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thoroug^y understood. Thia class of work in the car shops, being of a general nature, 
necessitatee the continuous changing of the pipe fitter from one line of work to another. 

Proees9es. — The processes of the trade are as follows: The cutting of the pipe by the 
use of the pipe cutter; the threading of the end of the pipe by the use of dies; the 
bending of the pipe (either cold or heated) by hand or machine — ^wrought-iron pipe 
is generaOy bent cold; copper and brass pipe is usually heated and then bent— the 
wiping of the threaded end with either white or red lead; and fitting or screwing 
on of couplings, nipples, ells, tees, or other connections by the use of wrenches. 

Product or specialties. — ^The different classes of pipe work in the car-repair shops are 
as follows: Gas-pipe work, water piping, steam piping, and air piping, and the work 
necessitates the use of lead, wrought iron, brass, and copper pipes. 

Importance of (he trade. — In the metal trades the joume3anen and apprentices engaged 
in this occupation number about 20, and practically all are employed in the railway 
car shops. 

Conditions of employment. — ^This work, while strenuous, involves no peculiar phys- 
ical, mental, or nervous strain. The majority of those engaged in pipe fitting in the 
car shops of Richmond served their apprenticeship in the shops in which they are at 
present employed, and the work being fairly steady there is very little change in the 
force of men. There is very little pipe work that is not interesting and that does not 
require intelligence to execute. Some of the work such as laying pipe lines, or some 
of the simpler work, requires very little thought or initiative, but on the whole the 
work of the pipe fitter can be said to stimulate the intelligence of the worker. The 
trade is fairly healthy except in repair work on sewer Hnes, where the worker is sub- 
ject to poisonous gases and disease germs. In steam-fitting work the liability to bums 
is great if proper precaution is not taken. 

Economic conditions. — ^The apprentices' wages range about the same in pipe fit- 
ting as in the other trades in the car shops. The first year the wage is from |5.94 to 
$7.29 per week, the second year from |7.02 to $8.57 per week, the third year from 
18.10 to 19.45 per week, and the fourth year from $9.18 to |11.09 per week. 

The hours of labor are from 8} to 9 per day, from 48 to 54 hours per week, and 
from 5^ to 9 hours on Saturday. 

The wages for journeymen range from |13.44 to |24 per week, and the union scale 
is from 35 to 50 cents per hour. 

There seems to be no seasonal period of activity in this branch of trade and prac- 
tically no fluctuation in employment. In the car shops when the work is slack or 
when necessary to reduce expenses the number of hours are reduced, and in this way 
the workmen retain employment. The journeymen in this trade are members of the 
plumbers' and steam fitters' local organization. 

Age of maximum productivity. — ^The apprentice to this trade enters between the ages 
of 16 and 21, and is required to serve a period of four years, and while the apprentice 
is required to take a course of study during this period (either with the International 
Correspondence School, Railroad Y. M. C. A., or Virginia Mechanics' Institute), it 
apparently does not follow that the course of study taken appUes to the work in which 
the apprentice is engaged. The age period of maximmn productivity is between the 
ages of 21 and 45. While there are some men in this trade who are beyond the age of 
45, they are few, and this seems to be a fair average. 

Demand for labor. — ^The supply of labor is adequate to meet the demand. The 
source is an apprenticeship system recruited from the lower grammar grades of the 
public schools. 

Educational and technical requirements. — ^All of the laying out, cutting, threading, 
and bending is done in the car shop, and generally by the apprentices under the 
supervision of a competent mechanic. The journeyman pipe fitter should have a 
thorough knowledge of the different pressures of steam, ^ras. water, etc., for which he 
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is to pipe. The pipe fitters' tools consist of tape, dies, cutten, reamera, pliera, wrenches^ 
etc., and are so numerous that there seems an endless variety. The major portion of 
gas piping is work connected with the plant, in and around the buildings. The reason 
for this is because gas is used very little in passenger cars at the present, with the excep- 
tion of the dining car, where it is used almost exclusively for cooking purposes. The 
gas-lighting systems are being rapidly replaced by electricity. Wrought iron and lead 
pipe are used for water systems. Most of this class of work is done in engine repairing, 
dining-car, paasengeiK»r, and refrigerator-car repairing, and also the water lines 
around the plant. 

Air-pipe fitting is confined almoet entirely to air-brake and other safety appliance 
work. There is m<Hre work of this character than any other line of pipe work in the 
car shop, as all passenger and freight cars are equipped with air brakes. All of the 
steam fitting is in engine-repair and car-heating eyst&nB, the most of it being car- 
heating work. All air and steam-pipe work require better joint fitting than water 
and gas. This is due to the laiger amount of pressure of steam and air, and also to the 
contraction and expansion of the steam pipe. 

What the induttry gives. — ^The industry gives to the workman practice in the manip- 
ulation of the tools of the trade and in the actual construction of the work in hand, 
but no theory except what he can pick up in the trade. There is no reason, how- 
ever, why a pipe fitter who applies himself to the study of air brakes should not 
become an inspector, but the only real chance for pranotion is from an efficient 
mechanic to a foreman. 

Defieiendee of workmen. — ^In pipe fitting the common deficiencies seem to be a lack 
of general education, especially in arithmetic as applied to the trade, blue-print read- 
ing, and lack of initiative in handling the work. 

WhcU the school ought to give, — ^The apprentice to the trade should be given a general 
education and prevocational training in mechanics, instruction in pressure of air, 
steam, gae, and water, and shop mathematics to enable him to compute pressures in 
the different lines of pipe work. 

CAB REPAIBING. 

Processes. — ^I'he car is run into the shop and jacked up, and the trucks removed 
and run into the truck-repair shop. The car is then let down onto trestles where it 
remains until it is ready to paint. Afterwards it is stripped of all trimmings,*which 
aro turned over to the poIishiDg department, where all lamps and other fixtures are 
repaired and polished; the seats are turned over to the upholstering department 
where they are cleaned and repaired ready for the car when finished. The car is 
then either washed outside or the paint burned off, and wadied inside, after which 
an inspe<:tion of the car is made by the '' leading man" and all defects noted and a 
report made on the cost of repairing. The body men and platform men then make 
all necessary repairs. 

Passenger-car body repairing: The body men do all repairing on the body, both 
inside and out. The work consists of replacing end sills, longitudinal sills, body 
bolsters, needle beams, crossties, bulkheads, partitions, and all necessary parts to put 
the car in proper repair. 

Steel-car repairing: The work consists of straightening sheets and steel parts and 
riveting plates and such other work as would be necessary in repairing a car of steel 
construction. 

Freight-car repairing: The work consists of repairing or replacing brace rods, bolsters, 
brake cylinders, and pipes, doors, draw timbers, flooring, grab irons, sills, etc., on the 
body, and riveting on truck frames, removing and applying journal boxes, replacing 
springs, and doing any required work on trucks. 

Truck repairing: Truckmen repair all trucks and build new ones when necessary. 
The extensive nise of steel truck frames has considerably reduced the number of 
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truckzneii, as any bent or forok^i framies are atxai^tfflied and welded by blacksmith)}. 
These frames are complete steel castings with no wood at all about them. 

PUUfonk repairing: Platiocm repaii men do all work connected with platfcxm and 
steps. They repair platiorms and steps and build new ones when necessary. 

Air-brake rigging: In all car shops thece are several men who apply and test all air- 
bzake raging. Tbia work requires about the same degree of skill as is necessary on 
other car work. The men have nothing to do with the repair of air-brake valves, as 
such work is done by marhinistH q)ecia1izing on air brakes and the valves necessary 
to the operation of the brakes. 

Coach trimming: All metal woik in a car is put in place by men known as coach 
trimmers. The trimmings consist of hinges, door locks, window locks, hand-baggage 
racks, cord hooks, lighting fixtures, and whatever metal trimmings are required for 
the complete equipment of a car. 

hmde car repairing: A certain class of r^air work requires the most skilled workers. 
In some shops these men are called cabinetmakers, while in others they are con- 
ddered as car repairers. In all cases the men are taken from the regular force, and 
their work consists of repairing and making chairs, tables, desks, and high-grade work 
for cars and fixtures for shop use. 

Product or spedaUies. — ^Thls work covers the repairing of passenger, baggage, mailf 
and freight cars and cabooses. 

Importance of the trade. — There are about 350 journeymen and apprentices woridng 
in this trade in Bichmond. 

Conditiona of employment. — ^There is nothing in car repairing which makes any in- 
jurious demands upon the physical or nervous system. As the work is varied in char- 
acter, it does not narrow or restrict the mental development, and the high-class work 
should stimulate the intelligence. 

Economic condUione. — ^The wages of the journeymen workers in this trade range 
from a minimum of $11.61 to a maximum of 124.30 per week. The union wage is 35 
cents per hour. The apprentice wage in this trade is from $5.94 to $7.29 pw week the 
first year, from $7.02 to $8.57 per week the second year, from $8.10 to $9.45 per week 
the tlilrd year, and from $9.18 to $11.09 the fourth year. 

The hours of labor for men employed in this trade are 9 hours per day, 54 hours per 
week, and 9 hours on Saturday. There is no busy or slack season in this trade and the 
fluctuation in employment is practically nothing. The men in the trade are com- 
pletely organized. 

Age ofrnaximum productivity. — ^The workers in this trade enter between 16 and 18 
years of age and serve an apprenticeship of four years. The period of mi^YiTmipi pro- 
ductivity is between the ages of 25 and 55. 

Demand for labor. — ^The supply of workers in this trade is adequate to meet the pres- 
ent demand. The demand is decreaslDg for repair men on wooden cars and increas- 
ing for those on steel cars because of the more extensive use of the latter. The work* 
ers enter as apprentices and are recruited from the lower grammar grades. 

Educational and technical requirementa. — ^These workers need a grammar-school edu- 
cation, knowledge of drawing, mathematics, and modem practices in the trade. 
They need manipulative skill in handling the hand and machine tools, and require 
initiative, strength, and endurance. 

What the indiiatry gives. — ^An apprentice serves four years, divided about as follows: 
Six months on truck work, dx months on rough work in the shop, three months doing 
platform and step work, three months laying off work, six months on locomotive 
woodwork — "engine work" it is called, one year on the outside of passengCT cars, and 
one year on the inside of passenger-car bodies. Practically all that the apprentice 
acquires during this time is the manipulative skill required to actually do the work, 
getting but very little of the technical side of the work. The line of promotion in thia 
trade is from apprentice to journeyman to foreman. 
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DeficiencieM of workmen.— The workers in tlufl tmde are deficient in genenl education, 
mechanical drawing, and blue-print reading, and in mathonatics of the trade. 

What the echool ought to give.—The schools should give the worker before he entefs 
this trade a complete grammar-school education with prevocational training in wood- 
work. After he enters the trade the practical knowledge acquired while at wcMrk 
diould be supplemented by courses in mathematics, mechanical drawing, and modem 
theory and practice applied to the trade. The schools also might well provide the 
opportunity for acquiring facility in the use of certain tools and machines. 

MACHINE WOODWORKING (CAR SHOP). 

Processes. — ^The work in this occupation consists of the practical experience in 
the use of circular saws for cutting off, ripping, and sawing angles; band saws for 
cutting angles and irregular shapes; scroll saws for sawing curves and scrolls; planes 
for planing and cutting to the required thickness; jointers for straightening, smooth- 
ing, and beveling edges; mortising machines for cutting mortises; tenon machines 
for cutting tenons; molding machines for making ornamental moldings; shapera for 
finishing edges of work of irregular shapes; sandpapering machines for finlR^i1^ sur. 
faces; lathes, b<»'ing machines, and various automatic machines for sharpening saws 
and edged tools. 

Product or specialties. — ^The worker in this trade prepares material for the repairing 
of passenger, baggage, and freight cars and cabooses. 

Importance of the trade. — In Richmond there are about 50 journeymen and appren- 
tices employed in this trade. 

Conditions of employment, — ^There is nothing in this occupation which involves 
either mental or physical strain to an excessive degree, but there is considerable 
danger from the operating of the machines, and the dust which is raised is injurious 
to the health. This work is varied enough in character to stimulate the intelligence 
and interest unless the worker b kept continuously upon one class of work. 

Eocnuymic conditions. — ^The wages of journeymen in this trade range from a mini- 
mum of $12.96 to a maximum of 118.90 per week, this latter being also the union 
wage. These men work 9 hoius per day, 54 hours per week, and 9 hours on SatuLrday. 
There is no busy or slack season in this trade and practically no fluctuation of 
employment. The workere in this trade are completely organized. 

Age of maximum productivity. — ^The workers in this trade usually enter between the 
ages of 16 and 18 and serve an apprenticeship of four years. The age period of maxi- 
mum productivity is from 25 to 55. 

Demand for labor. — ^The supply of workers in this trade is adequate to meet the 
demand, and this demand is decreasing because of the introduction of steel cars. 
The workers are recruited from casual labor and from boys of the lower grammar 
grades. 

Educalional and technical requirements. — ^The worker in this trade should have a 
complete grammar-school education and a knowledge of blue-print reading, mechani- 
cal drawing, and mathematics applied to the trade. Also modem theory and prac; 
tice in the trade and a knowledge of the construction and operation of a great variety 
of woodworking machines as follows: 

Saws, classified under three heads — circular, band, and scroll: 

The circular saw is fastened on a spindle or arbor driven direct by a belt pulley 
fastened to the same shaft. The arbor is usually supported by a frame which in turn 
supports the saw table. This saw is used for cutting off, ripping, and the cutting of 
various angles. 

The band saw, an endless band of steel with teeth cut into one or both edges, gen- 
erally about one-sixteenth to one-fourth of an inch in thickness. The width ranges 
from about one-fourth inch to 14 inches. The band is operated over two rubber-faced 
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wheels placed directly one above the other. Between the wheels is a saw table hav- 
ing an opening through which the saw runs. It is used entirely for sawing curves 
and irregular shapes of various kinds. 

The scroll or jig saw, an upright saw to which a reciprocating motion is given by 
a crank and connecting rod, the saw frame sliding in vertical guides. It is used for 
sawing scrolls and curves that can not be cut on a band saw. The great convenience 
of this machine is that the blade can be removed and replaced in a very short time. 
By boring a hole through the piece to be cut the saw may be placed through the hole 
and refastened; the cut can then be started at any desired point. 

The wood planer, a machine for smoothing rough boards or for cutting boards to a 
required thickness. It consists of rapidly revolving cutters, which chip off the sur- 
face in minute shavings as the piece to be planed is passed imder the cutter by a 
suitable feeding device, which is generally two rollers placed a little closer together 
than the thickness of the board. 

The jointer, a machine consisting of a table and a cylindrical cutter over which the 
work is passed. It is used entirely for straightening, smoothing, and beveling the 
edges of boards. 

The mortising machine, used for cutting mortises in wood parts for the reception of 
tenons. The wood is placed upon the table of the machine and the slot or mortise is 
cut by a tool consisting of a drill arranged in a chisel-shaped cutter operated by a foot 
lever. The drill removes most of the stock and the edges are squared and finished 
up by the cutter. It can be set to cut any depth or width mortise. 

The tenon machine, for cutting tenons only. It consists of four heads, two for 
roughing and two for finishing. Very accurate work can be done on it. 

The molding machine, used for cutting various kinds of ornamental moldings for 
interior and exterior finishing. The work is fed by rollers to the different shaped 
cutters which form the molding. 

The shaper, for finishing the edges of irregular shapes. The cutters being inter- 
changeable, a great variety of different shapes for cutting and molding may be 
selected as desired. 

The wood-turning lathe, a machine for shaping (mostly rounding) articles of wood 
by causing them to revolve while the cut is being made by a chisel or some other 
cutting tool. A greater variety of work can be done on a lathe than on any other wood- 
working machine. 

The boring machine, used for the purpose of drilling or boring holes through wood 
by the use of an auger or drill bit fastened in a revolving spindle with a holder which is 
operated by an automatic feed or hand lever. 

The sandpapering machine, consisting of revolving cylinders covered with sand- 
paper which polishes the surfaces of boards passed between them. 

The various automatic machines, for grinding and sharpening saws and other edged 
tools. 

WJiat the industry gives, — ^The workers in serving the four years' apprenticeship ac- 
quire the practical knowledge required to actually run the wood through the machine, 
but as there is no provision made in the shop for the systematic instruction of either 
journeymen or apprentices very little of the technical part of the trade is gotten in 
the shop. 

Deficiencies of workmen. — The workers in this trade are deficient in general educa- 
tion, mechanical drawing, blue-print reading, mathematics, and modem theory and 
practice in the trade. 

What the school ought to give, — Before entering the trade the worker should have a 
complete grammar-school education and two years of prevocational training in wood- 
working. After entering the trade school, courses should be taken in mechanicaJ 

e071'— Bull. 162—16 15 
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dnwiag, bhie-print readtag, mathematics iqyplied to the tnde, and modem tlieoty 
and practice in the trade; also the school might well provide facilities for acquiri^ 
manipulative skill in the use of some tools and 



The laboren are the unskilled workmen of the industry, those whme occupatig^ 
require physical strength but no special skill or training. 

The work of the laborers in the car shop is to load, unload, and haul material, aasiat 
in tearing down old and damaged cars, do trucking and any other unskilled work tlial 
is required to be done around the shop. 

The possibilities for advancement are very limited. If the laborer is very obeerva^ 
and is willing to i4>ply the knowledge gained from observation, he could advance te 
the f oremanship of the labor gang or to a helper in one of the several departments <d 
the shop. 

The supply of labocers in the car shops of this city rel^ive to the demand for thiem 
is growing less. The cause is attributed to the increase in the demand for laborera by 
the city government and the various other industries of the city. There is more 
fluctuation in the laboring force than in any other department of the shop. The ma- 
jority of the laborers in the car shops are colored; the same applies to every other 
industry of the city. 



1 



APPENDIX E.— ANALYSIS OP OCCUPATIONS IN DEPARTMENT 

STORES IN RICHMOND. 

GENERAL SUMMARY OF OCCUPATIONS. 

STOnS OBGAHIZATIOK. 

The modem depftrtment store is a complex busiAesB ozgftnization. The many 
departments, in some instances 40 or more in nimiber, each one of which is a store in 
itfaelf, require extensive executive or administrative, office, and distributing forces as 
well as a large force of sales persons to carry on the work of each, department and 
the dep&rtsnents collectively. 

A department store with its aggregation of small stores can not succeed except 
through, a strong c«itial organization which holds the departments together and 
stsmdardizes, so to speak, the service of the whole store. This central organization is 
the executive or administrative force and its means of accomplishing its work is the 
store system. The executive force determines the policy of the store in all matters 
of buying, arrangement of departments, management, handling of customers and the 
like. This executive force includes the owners or directors of the store, the store 
superintendent and the manager, as a rule, and not infrequently includes also buyers, 
heads of departments and others who may be qualified to speak on matters of organiza- 
tion and management. 

Department organization is also important, and although worked out with as much 
care as the organization of the store, it is less complex and less difficult to manage. 

The organization of the specialty store is somewhat departmental in character and 
therefore much like that of the department store, but owing to the fact that depart- 
ments are fewer in number and the character of the stock less varied than in the 
department store, the organization is much less complicated. The same general plan 
as used in the department store is carried out on a smaller scale. 

The general dry-goods store which is in a state of transition from the old-fashioned 
general store to the more modem type of organization combines somewhat the depart- 
ment plan and the classified stock plan without a definite department organization. 
In these stores executives are few. Where departments are used, there is a head for 
each, the buyer usually acting in this capacity, and the other part of the store is in 
charge of a manager. 

Both the general store and the specialty store use, however, the modem store system 
of accoimting for sales, etc., though usually one less complicated than the type used 
in the department store. The relation of employer to employee is more intimate 
in these stores — employees as a rule being known personally by their employers — a 
Ibct which i^robably makes the large executive force and elaborate store system less 
necessary. 

CLASfflOnCATlON OP OCCUPATIONS. 

In this classification, the specialty store and the general dry-goods st(»re have been 
indnded, for the chief difference between the occupations in all the stores is the 
amount rather than the kind of experience and service required. For the purpose of 
this study which is concerned mainly with the sales force and the kind of training for 
their work that may be given, the occupations of the store have been classified as 
followB: 

The executive pasUkms. — ^The men and women engird in administrative work have 
been placed in this class. These are managers, superintendents, floor men, heads of 
departments, and advertising managers. 

227 
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The selling occupatiotu, — These include the men and women who sell goods^ care for 
the stock and look after the order and arrangement of their several departments. 
Tbooe workers are buyers, heads of stock, stock keepers, markers, and sales persons of 
several classes or grades, including learners, specialty sales persons, and general sales 
persons. 

The noriMelling occupalicmSf which are concerned with the actual handling of the 
goodd, include the workers in the receiving and delivering departmentd. Theee 
departments vary in oiganization in the various stores studied but the differences are 
largely a matter of size and number rather than character, hence the divisions apply in 
the main to all stores. Check boys and girls are put in this class, as in Richmond 
these yoimg people frequently do the wrapping of the packages for the sales perscm 
or for the delivery room. 

The office occupations. — ^The office force includes all those workers who have to do 
with the accounting for the goods, such as cashier, bookkeeper, transfer clerk, mail- 
order clerk, and charge clerk, including the stenographer who writes the letter? and 
the telephone girl who answers the store's telephone calls. 

The alteration department. — The alteration department is really a manufacturing 
department and employs productive workers, fitters and sewers who are not necefr- 
earlly or distinctly a department store group though they are rapidly becoming so. 

ANALYSIS OF STORE OCCUPATIONS. 

This study is concerned, as has been previously noted, with the department of 
salesmanship including such learners as checkers, bundle wrappers, assistant stock 
keepers, and markers, as these workers enter the selling occupations tnore frequently 
than any of the other workers. In order to give a view of store work as a whole, how- 
ever, all occupations are analyzed briefly and selling occupations more minutely. 

Esecatfre PmUImuu 

Executives without exception are men and women who have risen from the ranks 
of store workers. Thede people have had experience in the line of store work which 
they are directing and frequently have had experience in other departments of store 
work. Buyers, heads of departments, and managers are drawn mainly from the sales 
force of the department or the store in which they are employed or from the sales 
force of some other store engaged in the same line of business. 

The manager is the merchandising executive. He directs the buying and selling 
of merchandise through buyers and heads of departments. The advertising manager 
and display men are also responsible to him for their work. He determines the kind 
of merchandise the store shall carry, the division of merchandise among departments, 
the amount of stock to be carried, and the advertising policy to be used for the store. 
The manager knows markets and merchandise; he understands business conditions; 
and he knows how to interpret the sales, losses, and demands of the business he 
directs. To be a successful executive, the manager must be a student of merchan- 
dising and business conditions. He must have sufficient knowledge of accounting 
to understand the statements of the firm. In addition to the larger business quali- 
fications he must have ability to deal with the buyers and heads of departments. 

7%€ superintendent has charge of the care of the building. He employs new workers 
and places them in the departments and dismisses employees. He has charge of the 
administration of the store system of sales slips, charges, credits, refunds, and also of 
the delivery department. He decides questions about the store system that may 
arise in the daily routine. He has gena'al isupervision of the delivery department 
and decides upon changes that may be made in the delivery system. Many details 
of management connected with the daily routine of the departments, the manage- 
ment of crowds on sales days and during the holiday season, and the enfcnrcement 
of store rules and discipline of workers are also included in his duties. - . - 
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The superintendent must know how to deal with people. He must be able to 
judge of their capacity and suitability for the work when employing them, determine 
to some extent the tyx>e of work the applicant may be expected to do, enforce the 
store rules, and administer discipline with firmness and fairness. The superintendent 
who is successful combines these factors of training, experience, and education with 
that quality called personality, so highly valued but difficult to define, which enables 
him to administer business shrewdly, deal with employees fairly, and give the 
customer a maximum of comfort in shopping and satisfaction in purchases made. 

Men holding these administrative positions who have had less than high-school 
training say that they have made up as far as possible for the education they lacked 
by reading, study of practical affairs, and attention to business. Without exception 
men in these positions interviewed for this study said that a good fundamental educa- 
tion of high-school grade or more, if of a practical sort, is necessary for the success of 
younger men entering business of the present day. 

Floor men. — Floor men manage what may be called the store traffic. They direct 
customers, see that customers have attention, distribute sales persons through the 
department when for any reason one part of the department is crowded with sales 
persons and other parts left without workers, sign sales slips when necessary, and 
attend to the enforcement of general rules pertaining to that part of the store. The 
floor man must have had at least a grammar school or high-school education, prefer- 
ably both. He must have a general knowledge of the stock in the departments on his 
floor, ^ have some knowledge about goods and taste in displaying them, for it is fre- 
quently his duty to criticise and suggest ways of displaying stock. He must also 
know the location of all departments and have a general idea of the kind of stock in 
each, so as to be able to answer requests intelligently and direct customers. The floor 
man must also know how to manage the employees in the departments on his floor. 
The floor man may or may not have had experience in buying goods and selling. One 
who has had this experience is considered much more desirable than the one who has 
had no experience in handling merchandise. In Richmond floor men are sales 
persons and clerks who have risen from the ranks, but more often they are men who 
have worked in rural stores or as traveling salesmen and agents. 

Department heads. — Department heads are essentially sales persons as their work haa 
to do with the handling and selling of merchandise, and although their work is largely 
executive in character it is also selling inasmuch as it is administrative selling. This 
occupation which is an important one both from the standpoint of the store and the 
employee, is discussed in detail under the ssQes force. 

Advertising manager. — ^The advertising manager is an imx>ortant i>erBon in the 
up-to-date store, for he is the one who informs the public what his store offers for sale. 
He classifies the stock for advertising as far as classification is necessary, makes the 
advertising ^' write up" or supervises it, supervises or does the illustrating for the 
advertisements, and attends to the details of securing and contracting for '^ space'' in 
daily papers, magazines, or other media of advertisement. When the store is very 
large and the system of advertising large and complicated, the illustrating may be 
done under the direction of the advertising man and the contracting for space by the 
business manager. An advertising manager should have a good academic education 
of high-school grade and special instruction along the lines of advertising. He should 
know enough about the various kinds of stock to be able to handle accurately and 
acceptably to both the store and the customer the data relating to the goods to be 
advertised which the heads of departments and buyers prepare for that purpose. 
When illustrations are part of the advertising scheme, he must know how to make 
sketches, or how to direct the work, or how to judge the worth of sketches. The 
advertising man must know how to figure space for his adv^tisement, how to allot 

> The teriQ "floor'' is 42sed to designate the part of the store which the floor man has in charge and 
frequently is not more than two departments on a floor containing many departments. 
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k to the varioua deportmento, and how to ''feature" epecial and seaacMiable atoc^. 
He acquires his knoirled^ of the work in many ways. He may have gained sfMue ol it 
thiou^ selling and handling of mefchandise; he may have had special instruction 
in advertising inchiding illustrating, or have made special study, as much has been 
written on the subject in recent yean; and he may have had practical business experi- 
ence of an administrative character which contributed to his training. 



It is the business of the sales force to sell goods or to contribute directly to the mov ing 
of sales. Sales persons are divided into five general classes, viz, buyers and heads of 
slock who assist in selling in rush times, general sales persons, specisity sales persons, 
and table or aisle sales persons* While this classification applies to all departments, 
no two departments can be said to require the same kind of ability, hence in a com- 
prehensive study of store occupations, the duties of Ave classes or grades of sales 
people should be defined in detail for each department. While such study is desirable, 
the time available for this study did not permit of work in such minute detail. The 
duties of these workers were studied in many departments and those factors which 
apply to all are reported. 

Buyers, — ^The buyers determine the amount and kind of goods to be purchased for 
their respective departments including replacing of stock and selecting new lines to 
be put in the departments, purchase the goods for their departments, check up goods 
received, and attend to the details of price setting and markii^ of goods. Buyers in 
the smaller stores frequently act as sales p^nsons during odd hours, look after special 
customers occasionally, if special attention is necessary, and assbt in the selling on sale 
days. Successful buyers must have an education of not less than the grammar-school 
grade, preferably of high-school grade which enables them to use all common branches 
with facility, especially in their application to accepted business usages including a 
working knowledge of commercial forms such as bills, business letters, checks, etc. 
Training and experience in handling and selling merchandise are also essential. 

Buyers must know how to study and interpret demand and sales, for the buying is 
done on the basis of what the public wants. From a study of sal^ slips, the observing 
buyer realizes that customers frequently buy what they can get and not what they 
want. A good buyer studies this aspect of selling and uses it in ma,king a choice of 
stock both for replacing and for stock of new type or style. 

In addition to this knowledge of sales, the demand of the customers, and the kinds, 
value, and selling qualities of stock in the department, the details of which are gath- 
ered largely from the sales persons in the department, the intelligent, progressive 
buyer knows many of the details of the manufacture of the stock handled, such as the 
kinds and source of raw materials used, processes of manufacture, especially those 
that determine different kinds and qualities, changes made in the product from year 
to year, and any other details that tend to give an all-round knowledge of the stock. 
This kind of knowledge is being looked upon with increasing favor, as customers have 
much more confidence in the person who knows with some d^ree of accuracy the es- 
sential points in the goods. 

General education should be acquired in school before going to work, though among 
the older successful buyers the education has been interrupted with work; business 
knowledge, forms, and customs may be acquired to some extent in commercial courses, 
but by far the greater part is gained, under present conditions, in the store while 
actually engaged in the work; knowledge and interpretation of demands and sales is 
gained by experience almost exclusively since these factors vary largely in the stores 
and in different localities and permit of no very useful general rules that may be 
learned apart from actual experience; much of the knowledge of the stock, its manu- 
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{acture, etc., iB|;ained through miic^ handling and incidental infonnatum picked up 
from time to time by the obaervant buyer, but this is frequently supplemented by 
printed information prepared by manufacturets, by technical or general boc^s dealing 
with subjects pertaining to the stock and by lecturee or courses of ins^ructicm given 
tot the purpose. These courses are increasing in popularity and when well organiaed, 
and the instruction good, are a real source of help to the ambitious successful buy^. 

Head of stock. — ^The head of stock takes care of the stock in the department and 
keeps close watch upon the reserve stock so as to be sure that the supply is always in 
right proportion to the demand. The head of stock is usually the most reliable and 
experienced sales person in the department. Working under the directi(m of the head 
of stock, the sales persons also care for stock, each one, including the head of stocky 
having charge, as a rule, of a section of the stock. 

Practically all stock is locked over, dusted, freshened if possible, rearranged, price 
tags readjusted, superfluous cards, piq^^s, tags, etc., removed every day. At the same 
time stock is replenished from the reserve stock, remnants sifted out znd made ready 
for disposal, odd ends of stock prepared for sale or sent to other departments wh^re 
special provisions are made for the disposal of such stock, empty boxes, papers, etc., 
carried away, and old defaced boxes, cards, etc., replaced. This is done in the early 
morning before customers begin to arrive and is considered a vefy impcMrtant i>art of 
successful store management.^ 

The amount of stock both in the department and in reserve is noted daily and 
reported to the head of stock who reports to the buyor. 

In additi(»L to these routine duties there is also the mending of stock, such as sewing 
on buttons, repairing rips, matching up stock, as pairing of shoes and to some extent 
pairing of gloves and hosiery, sewing buttons on cards, fastening notions on cards, 
removing spots, etc. This work is frequently done by the stock keeper and sales 
persons during the daily stock keeping, but when it requires special skill, as in the 
mending of gloves, it is sent to a special department where it is done by a person 
skilled in that work. 

The head of stock must have at least a grammar-school education, for the duties 
demand more than a mere cleaning up of stock, counting, and mending. In addi- 
tion to the fundamentals of education which are used more or less literally, the head 
of stock must know how to apply this general knowledge to the work of the store, the 
department and the care of the stock, the latter being important in proportion to the 
kind and value of the stock in charge. 

The head of stock must know all the kinds, the qualities, amounts, value, etc., of 
stock in the department. The head of stock usually takes immediate charge of the 
most valuable stock or the newest type of stock; the assistants attend to the re- 
mainder. Amoimts needed are reported to the buyer. 

In addition to knowledge of stock and abiUty-to care for it, the head of stock, if 
interested and ambitious, knows many of the details of the kind, quality, manufacture, 
and other general qualities of the stock. This knowledge is gained by study, observa- 
tion, and experience in handling the stock and not infrequently is supplemented by 
the study of literature from manufacturers, g^ioral books on the subject, and to a 
limited extent lectures or study in courses on the subject. These courses are just 
beginning to be given in Richmond, hence have been only a very limited source of 
information and asi^stance as yet. 

Sales persons. — It is the business of the sales persons to sell goods, though they share 
to some extent in the care of stock. Selling varies in all departments according to the 

1 The head of stock and sales persons also see that the stock is put away and covered carefully for the 
night. In some cities the head of stock is called the assistant buyer. 
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type of goodiB handled. There are, however, certain fundamental principles of saleeK 
manahip which apply in all departments. These are treated in various ways by- 
different authors, but in all cases fall under the following heads, viz, (1) Approa;ch. 
to customer, (2) showing the goods, and (3) closing the sale, the latter including the 
money transaction and securing of the address of the buyer if the goods are to be de- 
livered. Selling involves a kind of psychology which is coming to be recognized as a 
very important factor throughout the entire sale. Some business men refer to it as 
common sense, thinking that anyone may have it if sufficient thought and care are 
used in dealing with customers. It is often spoken of as personality. It is in 
reaUty a combination of all qualities, sometimes innate and developed naturally, 
frequently innate and developed by conscious study, and sometimes entirely lack- 
ing. When it is lacking, successful salesmanship — ^not mere handling goods over 
the counters — ^is practically impossible of attainment. Perhaps the most important 
point in this psychological aspect of selling is the manner of approaching the cus- 
tomer. The sales person must study the customer, if selling is to be done on a really 
sikillful and what is coming to be termed a scientific basis. The greeting, the 
attitude in listening to the customer's statement of her wants, the repUes given, the 
kind of questions asked to elicit further information, the method of showing stock, 
the interest in the preferences of the customer, willingness to show stock of the exact 
kind wanted or the nearest kind available, require a well-developed power of observa- 
tion, a strong human interest, and a kind of intelligence that can only be developed 
by what is termed the psychology of salesmanship. Real salesmanship is rarely ever 
acquired by the young person except through months and often years of experience, 
close study of merchandise, and careful observation of people. 

The general tales person. — ^The older type of dry-goods store, and to some extent the 
department stores of Richmond, employ a few persons known as general sales persons. 
These workers are sales persons trained by many years of service and sell goods in 
all departments of the store. These employees have a clientele of good customers 
whom they take about in all the departments or sections of the store, making all sales 
and assisting in all purchases, for these sales persons are frequently considered advisezs 
as well as sellers of goods. 

This type of selling seems to be passing rapidly and customers are accepting the 
theory that the sales person who specializes in one line of goods has a better knowledge 
of the stock, is better informed about the style and suitability of the thing desired, 
and is thus able to give as good or better advice than the person who distributes her 
attention over many departments and lines of stock. 

The general sales person should have a grammar-school education or the equivalent. 
As many employees interviewed came from the country schools having no grades or 
system of graduation, it is difficult to ascertain the rating of their education. They 
are, however, as well versed in the fundamentals as the grammar-school graduate, 
and usually are possessed of a native ability and interest in their work that makes up 
for formal education. 

These workers must know the location of all departments in the store, have some 
knowledge of the location of different kinds of stock, be informed about prices, values, 
and have some judgment about suitability for the customer. When customers are of 
long standing, their preferences as to style and cost are fairly well in mind and the 
sales person is guided accordingly. This training is acquired in various ways. It 
begins usually in the general country store, where one sales person sells everything 
from coal oil to China silks. This experience is supplemented by working in one or 
more departments of the store which is ibore or less departmental in its organization. 
The privilege of working as a general sales person is, as a rule, given only to workers 
of long experience in the store in which they are employed, and in compliance with 
requests of customers who prefer a sales person whom they know personally. 
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The specialty sales person. — The specialty eales person sells goods in one department 
only and sometimes only one line of goods , as fine gloves, white silks, children's shoes, 
etc. These workers must know their stock, care for it, display it attractively, and 
perform all the duties of the sales person. They are expected, to some extent, to have 
a more complete knowledge of their stock than general sales persons, but more often 
the specialization is due to store organization rather than the desire for a more ex- 
haustive knowledge of stock or ability to handle it. Some employers consider long 
service in one department highly debirable, because it gives opportunity for spe- 
cialization and a complete knowledge of the stock and the work of the department. 
This applies, however, only to those departments in which it is possible for sales 
persons, in the estimation of employers, to reach their maximum earning power. 

The specialty saleswoman should have at least a grammar-school education or the 
equivalent, and two or more years of schooling in addition are desirable. That quality 
which is frequently termed native ability may make up for lack of fundamental 
education, but this quality is not found in the school laggards who have dropped out 
of the elementary school before the work was completed, though it often is found in 
the country boy or girl who lacked the opportunity to complete the elementary-school 
course. 

The specialty sales person must have all the personal qualifications and the selling 
ability of the general sales person. The title '^ specialty sales person " is not used 
except for thoee who have shown marked success, have served a long time, or desire 
to remain in one line of selling. 

Table or aisle girls. — These workers are learners or apprentices, having their first 
experience in selling goods, making out sales slips, and wrapping packages. B^pLnners 
who have had no experience in selling are, as a rule, placed at these counters. They 
are not expected to know stock, as their wares are changed every day, the worker 
usually not knowing what she is to sell until she appears in her place in the morning. 
Her stock is always of one price and frequently of one sort, though with slight varia- 
tions as two or three ''special'* collars, a certain line of purses, etc. She may sell 
collars one day, aprons the next day, and handkerchiefs, which can be folded up 
and thrust into an envelope for delivery, the next day. Yard goods, except rem- 
nants, are not often sold in this way, so that measuring, cutting, folding, and wrapping 
are not a part of her work. The stock is limited in quantity and styles, so that with a 
little handling and arrangement she may learn sufficiently for the day's business the 
stock which she is to handle. 

In this position the worker learns a little about a number of different kinds of stock; 
she gains facility in making out sales slips; she learns how to speak to customers, and 
how to interest them by helping them to find the different styles or varieties of goods 
on her counter. Although aisle or table selling is considered the simplest sort of 
salesmanship, if indeed it can be called salesmanship in its true sense, some managers 
consider it a very excellent test of selling ability, and these positions, of which there 
are a number in any large store, are used to test out new workers to determine their 
possibilities for regular department positions. 

The aisle or table girl must have as much education as the sales girl, for employ- 
ment depends in a measure on education and general ability. Experienced sales 
persons are advanced in their work not because of more education, but because of 
more experience and familiarity with the details of selling and knowledge of stock. 
The bright, energetic, ambitious girl will make the best of this position and readily 
advance to department work. This position is rarely given to older persons. 

Sales persons having no special line are designated by the general name, sales per* 
son, or the name of the department in which they work. Since many of them look 
forward to positions of more responsibility, oftentimes in departments other than the 
one in which they are employed, the general term applies. These workers must know 
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•tock, its value, price, lands, amounts, etc. ; they must take care of stock under the 
diraction of the head of stock; they must make sales which to the ordinary obsenrer 
do not differ from those made by the head of stock, the buyer, or the more experienced 

A good memory is also a stroQg asset for sales perwns. Verbal memory, as in memo- 
rising prices, numbeiB, or other forms of marking used in designating stock, is required 
in practically every department of the st<»re. Visual memory, as in rMnembering 
patterns, or kinds of stock, the faces of customers, some of whom the sales person may 
recognise with a smile or greeting, is also a desirable qualification. There are many 
ways in which memory plays an important part. in salesmanship, each department 
having some kind of stock, some phase of work which calls for it. 

Good eyesight is also important, as it is called into use in a great majority of the 
departments, laces for instance requiring close use of the eyes in matching fine pat- 
terns. Matching of colors, as in threads, fabrics, etc., also requires good eyesight in 
additicm to the ability to match colors. Matching the weave in cloth, reading the 
numbers, names, or other forms of marking on stock boxes require ability to see quickly 
as well as distinctly. 

Unfortunately there is as yet no scheme for ranking the general staff of sales petsdns 
by experience or achievement, which may account in a measure for the lack of interest, 
the irresponsibility, and the absence of initiative which, employers assert, characterise 
the rank and file of w(»nen w<nrker8. 

Sales persons in the stores in Richmond, with one exceptkm,^ receive no training 
for their work other than incidental direction by the head of the department and 
assistance from fellow workers. That they can be trained and made more intelligent, 
able to give more efficient service to the store with the same or less tax upon strength, 
time, and ingenuity has been amply demonstrated in other cities. 

Check or htmdle hoy$ and girls. — ^These employees work in the store, and not in the 
shipping department. They have been classified as nonselling work^s, since their 
work has to do with preparing the package for delivery. These workers receive the 
package from the sales person, examine the goods, ascertain price, remeasure yard 
goods, verify the quantity, examine sales slip, and stamp it, send the sales slip and 
money to the cashier, wrap up the package, and deliver it with the duplicate sales 
slip and change to the customer, or where it is to be delivered, tie or paste the address 
slip on the package ready to be sent to the delivery room. This work has to do with 
the handling of merchandise rather than the packing and routing of packages, hence 
leads to positions in the selling rather than the shipping department. Very few boys 
are employed for this work. 

These young people must be responsible, accurate in their work, and fairly nimble 
with their hands. They are required to have facility in making out sales slips, 
using arithmetical processes. They must use all necessary care in taking addresses, 
be able to spell all names of merchandise, names of streets, etc., when they make 
out sales slips as they do in some of the Richmond stores, and they must be 
able to write legibly. These employees, though carrying considerable responsibility, 
are among the youngest workers in the store. They are, to some extent, the force 
from which sales persons are drawn and should therefore have the sales person's qual- 
ifications and education. Occasionally a check girl will become a cashier. This ia 
the exception, however, rather than the rule. 

1 One store has classes for Junior workers in common branches and store system. 
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J^Ue darks, — The larger stores employ a p^son whose duty it is to file letters, bills, 
etc. This person works in the office and not only places the pap^iB in the files where 
they belong, bat is responsible to some extent for the clasedfication of letters, bills, 
etc. This work^ must have a liking for roatine. She must have a good memory, be 
able to read readily, be a good writer, and quick at simple figuring. 

This position is rarely, if ever, given to a young person without commercial train- 
ing. Where the work of filing is small and not of very great importance, the fiUng 
clerk may look f<Mrward to a stenographic or bookkeeping position. In some instances 
this work is done by the stenographs. The duties of the stenographs in the store are 
the same as in any business office. Thse is a large propstion of business lettss 
known as the form letter in which a standard method of writing the letts is used for 
all correspondence. In addition to this thare are the oths forms of (^ce correspond- 
ence, such as answering inquiries, and writing replies to mail orders. 

The store stenographs should be well versed in business forms, be quick and accu- 
rate in hs work, and have a good knowledge of business English. She should have 
at least a highnschool education or tiie equivalent and a good conunercial training. 
This position can not be filled without special training in stenography and type- 
writing, including training in business forms. 

Mml-order clerk. — This employee receives, reads, and fills orders for goods to be sent 
by mail. In some instances the mail-order clerk is an office employee who attends 
to the business of writing the letters and making out the bills. When this is the case, 
an assistant known as the ^'shopper'' selects the goods to fill the order and attends 
to having it wrapped ready for shipment. When the clerk is both clerk and shopper 
she must have the qualifications necessary for the office work as well as the qualifica- 
tions of a skillful buys, fs she frequently has to match colors, select trimmings, deter- 
mine suitability of materia, etc. The mail-order clerk must be able to dictate a good 
business letts, carry the routine wsk of hs office, select materials, direct the wrap- 
ping and mailing of small bundles, and conduct the system of directions to the ship- 
ping department as to the sending of merchandise which requires special paddng. In 
addition to these duties, she must keep accounts or report in regular form mail ac- 
counts to the bookkeeps. This x>06ition reqxdres considerable judgment, initiative, 
knowledge pi mschandise, willingness to take responsibility, and knowledge of office 
wsk. In some stores, especially those having a large rural cHentele, it is considered 
a position of considerable importance. The person holding this position needs more 
than an elementary-school education — ^that is, mse than a mere working knowledge 
of the elementary-school subjects. 

Transfer clerk. — ^The transfer clsk attsids to having purchases or charges trans- 
ferred from one department to another and has chaige of the refunds or credits iot 
returned goods. This work is really <^ce work, since the clerk makes out refund 
or credit slips, enters account of same on the special books provided for that purpose, 
and reports the same to the office to be cared for through the regular channels of 
accountiDg. The woman in this position needs tact, patience, and good judgment, 
for she must listen to explanations, complaints, and get details about goods returned 
and frequently make explanations that are satisfactory to the customers. Unlike 
bookkeeping, it requires little or no knowledge of actual bookkeeping. It does 
require, however, a good knowledge of simple arithmetic and accuracy in nnn.lring 
credits or transfers, and unifsmity of work. 

Tube or carrier girl, — ^This worker is really a cashier. She receives the checks or 
sales slips as they come through the carrier to the cash desk, checks up the prices, 
amounts, and the total, 0. K's the sales slips with a stamp, makes the change, and 
returns the slip and change to the sales person or the bundle girl when she is respon- 
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Bible for both the delivery of change and the package. She also enters the amount 
of the aale on her recapitulation sheet, and at the close of the day balances sales and 
cash, and renders account for the day. 

Bookkeeper.-'Tlie position of bookkeeper in the store covers all the duties usually 
performed by the employee engaged in such work in any tjrpe of business. It is her 
duty to look after all accounts, keep account of all purchases, sales, credits, chaige 
accounts, etc. For convenience, the work is frequently divided into several classes 
with one clerk responsible for each class or division. For this work the usual forms 
of bookkeeping are used and employees are trained for the work in commercial courses. 
A commercial course in addition to the regular high-school course, or as part of the 
high-school course, is considered necessary for this type of work . These office positions 
are rarely ever filled with young persons of no special training or expmence. A 
strong liking for figures, for routine work, and for accuracy, and dependableness 
are very necessary personal qualifications for this work. 

Auditor, — The auditor checks up and verifies accounts, makes up returns of day's 
sales, figures costs, makes up statistical statements, inventoriee, etc. This positioin 
requires a knowledge of bookkeeping and a high degree of accuracy and responsibility. 
The demands made upon the auditor differ in the various types of stores according 
to the volume of business and the complexity of the business oiganization. A good 
commercial education and general education, a high degree of intelligence about 
business methods and customs, are necessary equipment for this work. Unlike 
selling goods, it requires little contact with people other than those employed in the 
same office. 

Shippers. — Shippers are men and boys. They are divided into two groups, one foe 
inside work such as wrapping and packing of bundles, checking up of addresses, 
routing of packages ready for delivery, and one for the outside work of delivering 
the packages to the homes of the customers. 

The head shipper. — The head shipper is in a sense a manager as he is responsible 
for the method used in packing bundles, checking up and accounting for packages, 
and the routing of packages for delivery. The customer who buys a spool of thread 
and a card of hooks and eyes to be delivered has very little idea of the work required 
to get the package started on its way, or the amount of time, energy, wear, and tear 
on horses and wagons or automobiles required to take the package to its destination. 
The head shipper, or shipping clerk as he is sometimes called, directs all packing, 
lays out routes for delivery men, checks oS the loads, or directs the checking, and 
manages the outside as well as the inside force. To do his work successfully, the 
head shipper must be able to manage men as well as the handling of things; he 
must be quick, accurate, and methodical in his work, for the rapidity with which 
deliveries are made up depends on systematic work. A good education is necessary 
for this paction. Men of less than high-school education are holding such positions, 
but more than a grammarnschool course is desirable. A knowledge of simple account- 
ing and the ability to systematize work are very necessary for efficient service in this 
capacity. 

Helpers, — ^The helpers in the shipping department are young men and boys who 
act as packers and clerks. Their work consists in packing, addressing, and routing 
of packages as directed by the head shipper. The goods are divided into two lots for 
packing, first the breakable going to the packing room to be packed in excelsior and 
corrugated paper, and second, those containing unbreakable merchandise as all sorts 
of dry goods, notions, etc., which require only strong paper to keep them in good 
condition. Packages thus made ready for delivery, are arranged in order ready 
for the wagons. The boys and men who do this work must be br^ht and alert, strong 
and active, for several deliveries a day call for constant and frequently rapid work, 
and some of the merchandise is heavy and requires strength in handling. 
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Selection of Workers. 

Buyers and floor men are almost without exception chosen from the ranks of the 
r^^ar employees after having shown ability and initiative necessary for the work, 
or come into the store from rural districts with the necessary experience and knowl- 
edge for these positions. 

Experienced sales persons are chosen for their personal qualifications and the 
length and kind of their experience. Sales persons are very frequently young people 
just out of school, who have, had no experience in store work or preparation for it. 
A written application is required in some instances, in others not, but the impression 
made during the interview is largely the determining feature in employment. 

Check boys and girls, bundle wrappers, stock keepers, and other young workers in 
the store are selected very largely on the basis of the personal impression of the person 
in charge of the employment. According to reports, employers have been giving no 
serious attention to the study of the entrance requirements beyond age and ability 
to answer questions readily during the interview. In view of the fact that the chief 
criticisms against these young people are directed toward the ability to read, write, 
and figure readily and accurately, and to such personal qualities as willingness to 
take responsibility and to work, it would seem that the first interview and the appli- 
cation form might be planned to bring out some of these points and thus call attention 
to factors in the work which when met in the routine work would be taken more 
seriously and intelligently by the young people, and thus tend to reduce the propor- 
tion of failure to make good. 

Training for Store Employments. 

Training for store employments has been demonstrated to be an important branch 
of vocational education, and preparation for the work before entering employment as 
well as extension courses for experienced sales persons are found in many cities. 
Employers are recognizing the value of such courses as a part of business administra- 
tion and the schools are beginning to realize that salesmanship offers a teachable 
content of considerable importance — two factors which go far to determine the kind 
and extent of training to be given. 

Types of instruction needed. — Two types of instruction are necessary to meet the needs 
of these two classes of workers. This is recognized by the Richmond merchants who 
presented to the school board of the city a proposal for the training of store employees. 
This proposition asked for the services of a teacher for the young employees or 
junior workers to be taught in the stores, and special provision for older and experi- 
enced sales persons in the night classes of the public schools. 

The young workers need training in the elements of salesmanship, care of stock, 
and store system, and to some extent spelling, reading, writing, etc., as applied to 
the work of the store. This instruction may go as far into the details of salesmanship 
as the age, experience, and ability of the pupils warrant. If offered in the store, these 
lessons may be given with actual merchandise in hand and thus meet real conditions. 
Experienced workers, on the other hand, need and desire instruction in the art of 
salesmanship as applied to selling in general, and to their particular lines of stock. 
A number of experienced salesmen and saleswomen expressed a desire for instruction 
in the kinds, qualities, etc., of the materials they handle, such as the kinds, grades, 
and qualities of woolen fabrics, with practical information as to methods of telling 
what is good silk, good wool, etc., also detecting the cotton in so-called wool fabrics 
and how to recognize the weighting in silk. These suggest two very definite and 
interesting types of practical instruction. First, an advanced course in the science of 
salesmanship, and, second, practical laboratory courses for the study of different types 
of merchandise, including instruction in the source of raw materials and methods of 
manufacture. The same methods may be applied to shoes, to gloves, to ready-to-wear 
clothing, and other specialized stock. 
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Grouping cf pupik. — A very omantial feature of instructioii in Balesmaoflhip for 
workers who have paased beyond the beginning stage is grouping the pupils according 
to the kind of merchandise handled, as well as on the basis of experience. Careful 
arrangement of students handling similar lines of stock and of nearly the same expe- 
rience with lessons planned and presented with the needs of the group well in mind 
will command the interest of the class and bring results. The mixed class having 
beginners who need to know the courtesies of salesmanship, the minor details of selling, 
and experienced workers desiring advanced work, tempts the teacher to teach to one 
group to the exclusion of the other. This is the common mistake of the evening 
course and does more to hurt the development of salesmanship courses than any other 
one thing. 

Promotion as a factor in instruction, — ^Beyond the first making good in the store the 
possibility of promotion is the strmigest incentive to training. 

Promotion may be secured in several ways: (1) By increased wage or an increased 
rate of commission (the latter method is very common); (2) by increased responsi- 
bility; and (3) by Increased responsibility and increased wage, eithw in the depart- 
ment in which the worker has been employed or by the transfer to another depart- 
ment to new and frequently larger responsibilities, with no greater wage in the begin- 
ning, but with greater opportunities for responsibility and larger salary when the 
details of the newer work have been learned. 

Promotion within a department is in some instances more desirable than change to 
another department. This is true of such stock as shoes, gloves, toilet goods, and 
books, which present constantly new stock to be learned and new methods of selling, 
which keep the work live and interesting. In such departments salaries are, as a rule, 
commensurate with the knowledge and reqf>onsibility required; hence change is not 
necessarily desirable. 

In some instances the knowledge of the stock and selling in one department defi- 
nitely prepares the employee for positions in other departments carrying similar lines 
of stock, and change from one to another department can be made quite readily, pro- 
vided personal qualifications and selling ability meet the requirements. There are, 
on the other hand, departments for which experience in any other departm^it does 
not prepare, as, for instance, selling of notions can not be said to carry over to the 
selling of ribbons beyond the making of sales slips and meeting the customers. Where 
these transfers are desirable instruction should be given to meet the need of workers 
making such change. 

In salesmanship and other subjects the need for instruction is evident from reports 
of merchants who desire better service for their customers and from the requests of 
employees asking for specific instruction. The teachable content of salesmanship is 
rich enough for a course of considerable length with much that applies to beginning 
or preparatory courses and a broad and rich content for experienced workers. With 
workers grouped according to their lines of merchandise, and courses fitted to meet 
those lines, instruction can do much to lift the work out of the job cat^ory to that of a 
dignified position. 

STATISTICAL SUMMARY OF INFORMATION SECURED FROM WOMEN 

EMPLOYED IN RETAIL STORES. 

Schedules relating to employment in retail stores were taken for 46 men and 312 
women, through personal interviews of 15 to 30 minutes each. These employees 
were from 11 stores. The number of men include^ is too small for satisfactory 
analysis. 

The statistics show that 76 per cent of all the workers are natives of Virginia, half 
of these being natives of Richmond; 17.9 per cent are Americans, but bom outside of 
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Viiginia; and 5.8 per cent ace foieigii b<»n. Hie toUowing table «how8 the numbers 
and percentages: 

Table 75.-^NtriCBEB AND PER CENT OF EMPLOYEES OF SPECIFIED NATIVITY, BY 

SEX, IN RETAIL STORE& 



Place of Mith. 



Richmond 

Viiginia. outside of Richm<Mid. . . 
United States, outside of Virginia 

Foreign country 

Not reported 

Total 



Empkqrees bom fa spedfled community. 



Namba: 



Males. 



12 

23 

9 

1 
1 



46 



Females. 



125 

112 

65 

20 



312 



Total. 



137 

135 

64 

21 

1 



358 



Peroent. 



Males. 



25.1 

50.0 

19.5 

2.2 

2.2 



100.0 



Females. 



4ai 

35.9 

17.6 

6.4 



100.0 



Total. 



38.3 

37.7 

17.9 

5.8 

.3 



100.0 



This table shows that 38.3 per cent oi the workers were born in Bichmond and 
37.7 per cent in surrounding comities, which apparently indicates that the dty 
Bchools and near-by country schools are determining the kind and quality of educa- 
tion that 76 per cent of these people may have. As the standards of educational and 
personal qualifications of workers entering store employments are raised — as they aj^ 
undoubtedly being raised year after year — these native-bom men and women who 
must meet the new requirements and standards will depend upon local schools for 
their necessary training and education. 

SEX OF EMPU>YEES. 

Employees in the retail stores covered in this study are largely women and girls. 
Schedules were obtained for 46 men and 3X2 women, or 1 man employee to 7 women 
employees. The largest number of men are found in the department stores where 
they occupy nearly all of the executive positions as l^e buyers, floor men, managers, 
and superintendents. Both the receiving and delivery departments employ men 
almost exclusively. The specialty stores, especially tljose which deal exclusively 
in women's and c^dren's wearing apparel, employ W(»nen chiefly^ The following 
table shows the sex distribution of the 3^ workers interviewed in the two types of 
stores: 

Table 76.— NUMBER AND SEX OF EMPLOYEES IN KETAIL STORES OF EACH SPECI- 
FIED KIND. 





Num- 
btf of 
estab- 
lisb- 
ments. 


Nimiber of employees. 


Cluaacter of store. 


Males. 


Females. 


Total. 


Depaftment »tor«?- ,..,. -^..^.r................. 


8 


28 


141 


160 






Specialty- stores: 

General drv soods 


5 
"3 


8 
10 


23 
148 


31 


Womeoi's. nusses'. and diildren's dothJns 


158 






Total. SDeclalty stores 


8 


18 


171 


189 






Total, all 8tAr*«- ,.,-r--,-,r, r^-r --- 


11 


46 


312 


358 







> One of these stores employing 8 men and 49 women carries also general dry goods. 
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AGS or ENTBANGB TO SIOBB BBfPLOTMBNT. 

Although children in this State may leave school at the age of 12, and, if neceesary, 
go to work — and they are entirely free to go to work after the fourteenth birthday — 
only 15, or 4.3 per cent of the 347 workers reporting, stated that they had gone to 
work under the age of 14 years. While those who entered at 14 and 15 years number 
91, or 26.2 per cent, the largest number falls in the 16 to 20 years of age group, with 
a total of 170, or 49 per cent, of the total number interviewed. Table 77 shows 
the classifications of the age of entrance for all workers reporting in all stores. 

Tablb 77«— NUXBBB AND PER CENT OF EMPLOYEES OF SPECIFIED AOE ON ENTERINO 

EMPLOYMENT IN RETAIL STORES. 



Age. 



Under 14 yean. . 
14 and 15 years.. 

16 to 20 years 

21 years and over 

Total 

TTnder 14 years. . 
14 and 15 years.. 

16 to 20 years 

21 years and over 

Total 



Total employees reporting age of entering retail store en4>loynMnt. 



Males. 



De- 
part- 
ment 
stores. 



1 

8 

16 

8 



28 



Spe- 
cialty 
stores. 



8 
6 
6 
4 



17 



AU 
stores. 



4 

13 

21 

7 



45 



Females. 



De- 
part- 
ment 



6 
82 
60 
86 



134 



Spe- 
cialty 
stores. 



5 
46 
89 
28 



168 



AU 
stores. 



11 

78 

149 

64 



802 



TotaL 



De- 



ment 

8t(»«8. 



7 
40 
76 



162 



Spe- 
cialty 
stores. 



8 
51 
94 
32 



185 



AH 

stores. 



IS 

91 

170 

71 



347 



FerceAt. 



3.6 
28.6 
57.1 
10.7 



100.0 



17.7 
29.4 
29.4 
23.5 



100.0 



8.9 
28.9 
46.7 
15.5 



100.0 



4.5 
23.9 
44.8 
26.8 



100.0 



2.9 
27.4 
53.0 
16.7 



100.0 



3.7 
25.8 
49.3 
21.2 



100.0 



4.3 
24.7 
46.9 
24.1 



100.0 



4.3 
27.6 
50.8 
17.3 



100.0 



4.3 

26.2 
49.0 
20.5 



100.0 



Employment of children under 14 years of age is prohibited by law, although upon 
proper showing the court is authorized to permit children aged 12 to 14 years to work.^ 
Boys and girls under 16 years of age may be employed, and, as Table 77 shows, a goodly 
number fall in this class. Merchants assert, however, that there is a growing tendency 
to employ fewer young people under 16 because they are unprepared for much of the 
work they are called upon to do. This means, first, that there is a growing sentiment 
against the young worker in the store; second, that merchants have come to realize 
that certain educational qualifications, more than the desire for work on the part of 
the child or the need of a person to fill the place, are necessary to fit a young person 
for store work; and, third, that except in unusual cases children who remain in school 
until the grade work or the high-school course is completed, while they may not use 
directly the kind of knowledge thus gained, do bring to their work greater capacity 
for learning and meeting the problems of salesmanship. This is especially true of 
progressive merchants who are interested in and to some extent are using the modem 
a^ientific methods which are being applied to business. 



1 Acts of 1914, ch. 339, sees. 1 and 6. 
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AGE OF EMPLOYEES. 

A study of the ages of 338 workers actually employed reporting from 11 stores showi 
that only 13, or 3.9 per cent, are under 16 years of age, and that 116, or 34.3 per cent, 
representing the largest number, are aged 16 to 20. A small decrease comes after 
the age of 20 years. Of the last age group the schedules show that the number of 
employes over 40 years of age was 22 or only 6.5 per cent of the total. These facts are 
set forth in the following table: 



Table 78.— NUMBER AND PER CENT OF EMPLOYEES OF SPECIFIED AGE IN RETAIL 

STORES, BY SEX. 

Nnmber. 









Total employees reporting age. 






Age. 


Males. 




Females 


» 


Total. 


De- 
part- 
ment 
stores. 


Spe- 
cialty 
stores. 


AU 
stores. 


De- 
part- 
ment 
stores. 


Spe- 
cialty 
stores. 


All 
stores. 


De- 
part- 
ment 
stores. 


Spe- 
cialty 
stores. 


AU 
Stores. 


Under 16 years 


2 

9 

7 

10 


1 

7" 

10 


3 

9 

14 

20 


6 
41 
44 
40 


4 

66 
39 
52 


10 

107 

83 

92 


8 
50 
51 
50 


5 
66 
46 
62 


IS 


16 to 2D years 


116 


21 to 25 years 


97 


26 years and over 


lis 






Total 


28 


18 


46 


1131 


»161 


*292 


1159 


»179 


<33t 












Per cent. 












Under 16 vears 


7.2 
32.1 
26.0 
35.7 


5.5 

"'38.' 9' 
55.6 


6.5 
19.6 
30.4 
43.5 


4.6 
31.3 
33.6 
30.5 


2.5 
4L0 
24.2 
32.3 


3.4 
36.7 
28.4 
31.5 


5.0 
31.5 
32.0 
31.5 


2.8 
36.9 
25.7 
34.6 


3.9 


16 to 20 years 


34.3 


21 to 25 years 


28.7 


26 years and over 


33.1 






Total 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.0 


100.9 







1 Not including 10 not reporting as to age. 
* Not including 20 not reporting as to age. 

YEARS IN STORE EMPLOYMENT. 

The length of service of the greater proportion of men and women who go into store 
employments, as shown in Table 79, is short as compared with the number of possible 
working years of both men and women. Of the 45 men reporting 26, or 55.6 per cent, 
had been in the work less than five and a half years; and of the 301 women reporting 
208, or 69.1 per cent, had been in the work less than five and a half years. This 
seems to indicate that the proportion of women remaining in the work for a short 
period of years is larger than of men. Of the total number reporting on this subject 
only 113, or 32.7 per cent, said they had been in retail-store employment for five and 
a half years or more, while 233, or 67.3 per cent, reported having worked less than 
five and a half years. The following table shows the number and per cent of em- 
ployees, by sex, who have been employed in retail stores each specified number of 
years. 



6071'— Bull. 162—16- 
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Tabu 7».~NnifBBR AND PER CBNT OF B1CPLOYBS8, BY 8SX, WHO HAVE BEEN IN 
RETAIL STORE EMPLOYMENT EACH SPECIFIED NUMBER OF YEARS. 

Ni 



innUU 



Under 6 months 

6 months and under 1| years. < 
1| years and under 21 years. . . 
2 years and under 3 years. . . 
1 years and under 4 years... 
4 years and under 6 years. . . 
A yearsand under 6 years... 
A yearsand under 7< years... 

7 years and under 8< years. . . 

8 years and under 9^ years... 

9 years and under 14| years. . 
I4f years and undw 19) years. 
19| years and over 



Total. 



Total amployMB reporting years of anplofiiMnt hi retail i 



Da- 
part- 
ment 
stores. 



4 
7 
4 
2 
S 
1 
1 



2 
1 
2 
1 
1 



28 



Spe- 
cialty 
stores. 



2 
1 
1 



2 
6 

1 
8 



17 



All 
Stores. 



4 
7 
6 
2 
4 
2 
2 



2 
8 

7 
2 
4 



4S 



De- 
part- 
ment 
stores. 



13 
22 
23 
12 
21 
8 
13 

6 

3 
6 
5 
1 



138 



datty 
stores. 



21 
24 
17 
19 
18 
10 
8 

9 
2 
19 
3 
8 



163 



AH 

stores. 



34 

46 

40 

31 

89 

18 

21 

10 

15 

5 

25 

8 

9 



301 



Total. 



Da- 
port- 

ment 



17 
29 

27 
14 
23 

9 

14 

5 

8 

4 
8 
6 
2 



166 



Spe- 

dalty 

stores. 



21 

24 

19 

19 

20 

11 

9 

5 

9 

4 

24 

4 

11 



180 



AH 



38 
53 

46 
33 
43 
20 
23 
10 
17 
8 
32 
10 
13 



346 



per oant. 



Under 1| years 

U years and under 44 years. 
4* years and under 9} years. 
9) years and orer 



Total. 



89.3 
28.6 
17.8 
14.3 



100.0 



23.5 
23.5 
53.0 



100.0 



24.4 
26.7 
20.0 
28.9 



100.0 



35. 4 

40.5 

25.4 

8.7 



100.0 



27.6 
33.1 
20.9 
18.4 



100.0 



36.6 
86.5 
22.9 
14.0 



100.0 



27.7 

88.6 

24.1 

9.6 



100.O 



26.0 
32.2 
21.1 
21.7 



100.0 



96. 3 
85.3 
22.5 
15.9 



100.0 



CONJUGAL CONDinON. 

Table 80 shows for 328 employees reporting, the x>roportioii of manied, widowed, and 
unmarried engaged in store W(vk. Of the men 74.2 per cent and of the women 79.5 
per cent were immanied. Of the men 25.8 per cent and of the women 11.4 per 
cent were married, and 9.1 per cent of the women were widowed. Similar figures for 
store employees in other cities are not available to show to what extent similar propor- 
tions exist. 

Table 80.— NUMBER AND PER CENT OF EUFLOYEES IN RETAIL STORES OF EACH 

SPECIFIED CONJUGAL CONDITION, BY SEX. 





Total einplo7ees reporting conjugal oonditioa. 


Conjugal condition. 


Males. 


Faoalee. 


Tot»L 




Number. 


Peroent. 


Number. 


Percent. 


Number. 


Percent. 


D^artnMnt stores: 

Stoele 


17 
7 


70.8 
29.2 


99 
14 

U9 


75.0 
10.6 
14.4 


116 

21 

U9 


74.4 


Married 


13.6 


Widowed 


12.1 










Total 


24 


100.0 


132 


100.0 


156 


100.4 






SpedaltT ftcres: 

Slnsle 


6 
1 


85.7 
14.3 


137 
20 

«8 


83.0 

12.1 

4.9 


143 
21 

«8 


83.1 


Married. 


12.2 


Widowed 


4.7 










Total 


7 


100.0 


165 


100.0 


172 


100.0 






All stores: 

Single 


23 

8 


74.2 
25.8 


236 
34 
27 


79.5 

11.4 

9.1 


259 
42 
27 


70 


Married 


12.8 


Widowed 


8 2 










Total 


31 


inno 


• 297 


100.0 


*328 


100 




1 




» Two divorced. 


s One div 


orced. 




• Thrw 


) divorced. 
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VMFunma m sjmcwBEo occupations. 

The departmeat staree, uid to some extent, the Bpecialty fitoree as well, have four 
claeees or groups of employees, namely, the executive force, the selling force, non- 
selling force, and office employees. Managers in every case are men, and many of tho 
buyers are men. Heads of departments are frequently buyers and carry the duties 
of department management as well as selecting and ordering goods. Buyers in many 
instances sell goods and have been listed with the sales force. In some stores the 
head of stodc is the buyer. This, however, is not the rule. Men and wom^i both 
occupy these positions, frequently in entirely different lines, and in some instances 
both men and women buy the same land of stock. For example, muslin underwear 
and lingerie, fancy neckwear, trimmings, laces, and other lines of stock which are 
characteristically feminine, are bou^t by women; men's furnishings, furniture, 
carpets, men's clothing and other lines for men, and large and heavy wares are bought 
by men; domestics, silks, gloves, novelties, books, dra{>eries, etc., are bought both by 
men and women^ the choioe of one or the other depending on individual ability. 

Of the 46 men interviewed, 12, or 26. 1 per cent, hold positions as heads of departments 
and buyers; of the 312 women reporting, 40, or 12.8 per cent, hold positions as heads 
of departments and buyers. Men and women sales persons are employed in the 
various departments on much the same basis as buyers, that Is according to the kind 
of stock to be handled. Bundle wrappers are girb excinsively, probably because 
4iiey are willing to sit still in the .small ^ ' box ' ' provided for their w<»'k. Check camera 
are boys and girls. The office manager is usually a man, though women were found 
working in this capacity. Oaahiers, stenographers, a^d other office em|4oyees are 
usually women. The receiving of goods — opening of boxes, and distributing the 
goods in the various departments, or placing them in the room for reserve stock— is 
done exclusively by men and boys. Packing, routing of bundles, and delivery of 
packages are also done exclusively by men. 

Table 81 sbows the clasdification of the work^^ in the Atores. 

Table Sl.-NUMBER OF PERSONS EMPLOYED IN SPECIFIED OCCUPATION GROUPS IN 

RETAIL STORES, BY BEX. 



Oocuiwtion grocp. 



£xa(!utiv«iefe«... 

Belting force, buyers, fftoek keepers, 

«tr.. 

Belling force, sales persons. .^ 

SemwiogfMree 

Office force^ 

Atteratien department 

Miscellaneous, printers, etc 



Total. 



Males. 



De- 
part- 
mrat 
stores. 



2] 

8 
12 

7 
2 



2S 



Spe- 
cialty 
stores. 



6 



18 



AU 
stores. 



8 

9 

18 

7 

2 



46 



Feooales. 



De- 
part- 
ment 
stores. 



U 

8 

87 

18 

16 

3 

8 



141 



Spe- 
cialty 
storesL 



8 

28 

111 
2 

11 

16 



171 



AU 
stores. 



19 

81 

198 

15 

27 

19 

3 



312 



Total. 



De- 
part- 
ment 
stores. 



13 

II 
99 
20 
18 
3 
5 



169 



Spe- 
cialty 

stores. 



14 

20 

117 

2 

11 

16 



189 



Ail 
stores. 



27 

40 
216 
22 
20 
19 



358 



AGE AND GXX OF OCCUPATION GBOUPS. 

Managers did not report individually for this study, but many of them were inter- 
viewed with regard to requirements, etc., of the employees. Floor men must have 
had experience in store wcrk, hence are among the older employees. 

Table 82 shows the age and sex distribution of all the workers interviewed by 
occupation groups. 
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Two buyere, it may be noted, are reported under 20 yean of age. This is unusual, 
as considerable knowledge of stock and experience in selling are considered necessary 
training for success! u I buying. Sales persons, especially for table selling or for notions, 
may begin while quite young; out of the 204 reported only 4 are under 16 years of age. 
The younger workers begin as stock keepers and bundle girls and gradually work into 
selling positions, either as aisle or table girls, or as assistants in the small-wares depart- 
ments. 

T4BLE 89.~NU1IBER OF EMPLOYEES OF SPECIFIED AOE IN RETAIL STORES, BY SEX 

AND OCCUPATION GROUP. 





Employee! of specified oocupation group. 


Oocopation group. 


ICales. 


Females. 




Under 

16 
years. 


IS to 

ao 

years. 


arto 

30 
years. 


81 
years 
and 
over. 


Under 

l<l 
yean. 


16 to 

20 
years. 


21 to 

30 
years. 


31 

years 

and 

over. 


TotaL 


Floor men 






2 
1 
3 
3 


1 










3 


Heads of departments 








6 


10 


3 


20 


Advertising force 






1 
4 




4 


Buyers 




11 




>1 
10 
65 


7 

8 

80 


4 

1 
87 


20 


Stock keepers 


1 


20 


Sales persons 


5 
1 

1 
1 


9 


4 


4 


204 


Receiving department 




1 


Bhipplnsr deixirtment . 


«1 


3 


1 
1 


>6 

1. 


8 
14 


2 

10 
6 
1 


i" 

11 
1 


21 


Ofllce force 


28 


Alteration department 




17 


11 isci4lanfonff 


, 1 




1 






1 


5 










Total 


•3 


9 


22 


12 


10 


105 


124 


58 


*343 







> Probablv assistant buyer. 

> Check gnrls and boys who wrap and carry bundles and work in the store and not in shipping depart- 
ment proper. 

* Not including 15 not reporting as to age and occupation. 

Executives must be experienced workers to hold positions of responsibility and they 
must have a first-hand knowledge of the problems of the store. This experience 
is gained through years of service, hence very few of these workers are under 25 years 
of age. The younger ones are found in departments handling inexpensive staple 
articles. 

The younger workers are scattered somewhat throughout all the types of employ- 
ment, but the majority begin in a few positions open to them and rarely ever filled 
by older persons, which indicates, though indefinitely, that young employees must 
go through a preparatory or trying-out period before they can gain places of full stand- 
ing in the type of work for which they are qualifying. This period is m<^e or less 
indifferently used, usually because of little or no effort on the part of the store to 
give systematic training for the work which the girl or boy may normally be expected 
to accomplish with credit later on. 

DEPARTMENTS IN WHICH WORKERS ARE ENGAGED. 

Women^s specialties are sold by women; men's and boys' clothing and shoes are 
sold by men; dress goods, linens, rugs, carpets and draperies, upholstery, and some 
miscellaneous things are sold by both men and women, these being articles, which 
can be handled only by older and experienced workers. 

DIFFERENT OCCUPATIONS OF THE EMPLOYEES. 

The different occupations held in the stores indicate in the main, promotion (thougji 
perhaps not necessarily higher wage), for change of employment in practically all 
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casds was to positions requiring greater responsibility. Several "misfits" were 
reported as changed. One unsuccessful sales girl was changed to bundle and check 
girly where she succeeded and then went into the office as tube girl. A counter girl 
became an aisle or table girl, a change considered a demotion. But she "made it 
go" and continued in that work by preference. Others failed to sell one kind of 
stock but succeeded in other lines. 

Change from one position to another in one store meant promotion, most frequently, 
but in many cases the change was from one store to another, either for change of work 
or increased wage. The number of changes is greatest in department stores because 
the opportimities for change are more numerous than in the other stores. 

Of the total number of men and women reporting, 99 had been employed in two 
occupations, 48 in three occupations, 31 in four occupations, 14 in five occupations, 
and 7 in six occupations. Of the men reporting, in department stores, 6 had been 
employed in two occupations, 3 in three occupations, 4 in four occupations, and 1 in 
five occupations. Of the women reporting, in department stores, 38 had been 
employed in two occupations, 19 in three occupations, 17 in four occupations, 4 in 
five occupations, 7 in six occupations. 

The following table gives the statistics relating to the change of occupations and 
years of service for each group. 

Table 88.— NUMBER OP EMPLOYEES WHO HAVE FOLLOWED ONE AND MORE THAN 
ONE OCCUPATION IN RETAIL STORES, BY SEX AND YEARS OF EXPERIENCE. 





Employees reporting specified number of years of experience in TetaH 

stores. 


Sex, kind of store, and 
years of experience In retail 


Total. 


One 
occu- 
pation 
only. 


Two or more occupations. 


stores. 


Two. 


Three. 


Four. 


Five. 


Six. 


Num- 
ber 
notre- 
I)orted. 


TotaL 


MALES. 

Department stores: 

1 year and under 


11 

8 
5 

4 


8 
2 

1 
1 


2 
3 

1 


i" 

2 


1 
2 








8 


2 to 4 years.. 











5 to 9 years 






1 
1 


4 


10 years and over 


1 


1 




3 








Total 


28 


12 


6 


3 


4 


1 


•••••••« 


2 


16 






Specialty stores: 

1 year and under 




















2 to 4 Tears 


4 
4 

9 


2 


2 
1 
4 












2 


6 to 9 years 


1 
1 








2 
2 


4 


10 years and oyer 


2 






o 








Total 


17 


2 


7 


2 


2 






4 


15 










All stores: 

1 year an d under 

2 to 4 years 


11 

12 

9 

13 


8 
4 
1 

1 


2 
5 
2 
4 


i* 

3 
1 


1 
2 








3 








8 


5 to 9 years 






3 
3 


8 


10 years and oyer 


3 


1 




12 


Total 


45 


14 


13 


5 


6 


1 




6 


31 






rXHALE?. 

Department stores: 

1 year and under 

2 10 4 years 


35 
56 
35 
12 


24 

18 

4 

1 


10 

13 

11 

4 


ii* 

7 

1 


1 
9 
5 
2 








11 


3 

1 


1 

4 
2 


1 
3 
2 


38 


6 to 9 years 


31 


10 years and over 


11 


Total 


138 


47 


38 


19 


17 


4 


7 


6 


91 
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Taub M^BUMBSB of BMPLOYKB0 WHO HAVX FOLIX>WXD OMB AND MORK TfiAV 
ONE OCCUPATION IN RETAIL STORES, BY flKZ AND YEARS OF EXPERIENCE— 
CoDotudad. 



8nc» DBd 4)( staMf sod 
yaus of «zp«iiMiM in retell 



TKMAua— concJnded. 

Specialty 0t4ities: 

1 rear and under. . . . , 

8to4 yaan 

StoQyean 

10 yean and over. 

Total 

All stores: 

1 Tear and under 

2 to 4 years 

is to 9 years 

10 yean and over 

Total 

ICALBS AND nUfALXS. 

All Stores: 

1 year and under 

2 to 4 years 

6 to 9 years 

10 yean and ovar 

Total 



EnydoyecB reportliic ipaolfled number oC yean of ezperienee in retail 



TolaL 



45 
M 

34 
30 



80 

110 

09 

42 



301 



One 

OOOtt- 

patfcm 
only. 



346 



30 

17 

7 

9 



54 
35 
11 

10 



110 



91 


62 


122 


30 


78 


12 


65 


11 



124 



Twa. 



10 
18 
10 
10 




20 
31 
21 
14 



86 



22 

36 
23 
18 



09 



Thna. 



8 

9 

10 

8 



3 
20 

17 
3 



43 



8 
21 
90 

4 



48 



1 

S 
2 
3 



2 

11 

7 

5 



25 



8 

13 

7 
8 



31 



FSIvia. 



S 
4 
2 



6 
5 

2 



13 



6 
6 
8 



14 



Six. 



1 
4 
2 



7 



1 
4 
2 



Nan- 

ber 
Bot re- 
ported. 



1 
S 

1 ] 
4 



1 
6 
4 

6 



17 



1 
6 

7i 
9 



23 



Total. 



15 
37 

27 
21 



26 
75 
58 

32 



191 



29 
83 
66 
44 



222 



Of 38 men reporting, ID had held no poaitionfl outside of store work^ and 11 of those 
reporting occupations other than store employments had held positions in other 
types of stores than the ones included in this study, or in lines of work which involved 
nlesmanship, and can th^efore be considered as being in the same line. Of 284 
women reporting, 202 had held no positions outside of store work and 40 had £}led 
occupations requiring selling ability. Of the 28 men reporting other occupations, 11 
had come from mechanical and industrial pursuits and of the 82 women only 10 had 
come from the trades and industries, 2 from nursing, and 7 had been teachen or 
social workers. 

These facts indicate pretty clearly that store employments liold the very large 
proportion of those who undertake the work, and shifting about of these workers in 
Richmond is very limited, hence the schools in oiganizing salesmanship classes, 
especially for those already employed, are dealing with a group of work^n well 
established in their life work. 

HOURS OF LABOR. 

Hours of labor in the stores of Biehmond vary, a number of the stores having adopted 
the standard working day, 9 hours or less, which totals for the week lower than the 
law requires.^ Other stores are open at night, hence have a long wGsrking day ^and 
week. 

Stores having the shorter working day also close at 5 p. m. and lor half holiday on 
Saturday throughout the summer months^ hence the eummer schedule of hours and 



1 See Virginia Code of 1904, section 3657b, as amended by act approved Mitr. 20, 1914. 
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the winter schedule of hours as shown in Table 84, which follows. This plan of 
a shorter working day for the entire year, no night work, and a diorter day and 
week in summer has been adopted by all uptown merchants and greatly adds to the 
desirability of store employments. 

Tablk 84.-17U1CBER AND PER CENT OF EMPLOYEES WORKING SPECIFIED NUX BBR 

OF HOURS PER DAY IN RETAIl< STORES, BY SEX. 

A. Winter Sehedide. 





Total trnp^yeM feporting speeffied number of horns of woric per day. 




^ Nmnber. 


Percent. 


fieac, aad Uad 4if fltona. 


Un- 
der 

houn. 


1 

8 
and 
un- 
der 

houn. 


ii. 

and 

un- 

d«r 

9 

houn. 



and 
un- 
der 

hours. 


and 
un- 
der 
10 
hours. 


10 
and 
un- 
der 

hoan. 


and 
un- 
der 
11 
hours. 


Un- 
der 
8 
houn. 


8 
and 
mi- 
der 

hours. 


and 
un- 
der 

hours. 


9 
and 
un- 
der 

hours. 


hours 
and 
over. 


Kales: 

DepsrtniQot stowB • • . • . 




1 

1 
1 




19 

5 


S 


1 
2 




1 










Sneeialtv stores ... 




5 


























AllfH^oiV- 




2 




24 


5 


3 


6 




5.1 




8L6 


33.3 








Females: 

Department stores ..... 
Si>ecialtv -stores 




...... 


3 
23 


133 
134 










1 










1 






























All stores , 




2 


25 


257 




1 






.7 


8.8 


90.2 


.3 












Males and females: 

DeDartment stores ..... 




1 
3 


■ 

3 
22 


152 

129 


5 


1 
3 






.8 
1.9 


1.9 
13.6 


93.8 
79.6 


3.7 


Snecialty stores 




5 




4.9 








All stores 




4 


25 


281 { 


5 


4 


5 




1.3 


7.7 


86.7 


4.3 




.... . 





B. 



ScbBdale. 



Males: 




20 
6 


3 


1 


















Snecialtv stores 






1 




































AH stores 




26 


3 


1 




1 






83.9 


9.7 


3.2 


8.2 












Females: 

Department stores 

Specialty stores 


3 

21 


127 
106 










• 












2 


15 


































All stores 


24 


233 


2 


15 








8.8 


85.0 


.7 


5.5 














Males and females: 

Department stores 

Specialty stores 


3 
21 


147 
112 


3 
2 


1 
15 








1.9 
13.9 


95.5 
74.2 


1.9 
1.3 


.7 
9.9 






1 




.7 


AH stores 


24 


299 


5 


16' 




1 




7.9 


84.9 


1.6 


5.3 


.3 







All workers do not report at the stores at the same hours. Floor men leport earlier 
than sales people so as to be in readiness to direct the work of opening the store, 
uncovering and arranging of stock. They must also be on hand to see that stock is 
covered at night and people dismissed. Shipping clerks and delivery m^i fre- 
quently work after other employees have left for the night. The working day for 
practically the entire group falls between 8^ and 9^ hours per day in winter and 
between 8 and 8) hours in summer. The hours of labor per week were 51 and less 
than 57 for 94.4 per cent of the workers in winter, and 48 and less than 51 for 84.9 per 
cent of the workers in summer. 
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WAGBB. 

The study of waives of fltore employees, owing to the commisBion system which pre- 
vails, is a very difficult problem. Practically all the stores of Richmond use the 
commiwion plan of paying a flat rate and 2 per cent, 3 per cent, or more on the total 
amount of goods sold; thus the worker determines, to some extent, her own worth to 
the business. 

Table 85 shows the returns on wages from 300 reporting, and is as fair a statement 
as can be made except from pay-roll figures. 

Tabli 8JI.— number and PER CENT OF RMPLOYEEB IN RETAIL STORES EARNING 
CLASSIFIED AMOUNTS OF WAGES PER WEEK. BY SEX AND KIND OF STORE. 

Nmber. 









Employees mrofng, ] 


per week— 






8€X and kind of store. 


Under 
15. 


15 

and 
under 

tio. 


SIO 

and 

under 

S15. 


S15 

and 

under 

820. 


820 

and 

under 

825. 


825 

and 

under 

830. 


830 

and 

under 

835. 


835 

and 

over. 


TotaL 


Males: 

Department stores 


3 


18 
3 


S8 

4 


12 
1 


1 
1 




1 


2" 


•23 


Bnefflalty stores 


11 












AU stores 


2 


11 


12 


3 


2 




1 


2 


33 






Females: 

Department stores 


«13 
14 


>83 

•104 


12 
'22 


6 
•8 










•114 


BiMcialtT stores. x . . . 


3 


2 






•153 










All stores 


37 


187 


34 


14 


3 


2 






267 










Males and females: 

Department stores 


15 
15 


91 
106 


20 
20 


8 
9 


1 

4 


2' 


1 


2* 


136 


BpeciaHy stores 


164 






AU stores 


30 


197 


46 


17 


5 


2 


1 


^ 


300 







Per c«bC. 



Males: 

Department st<ves 


9.1 


36.4 
27.2 


36.4 
36.4 


9.1 
9.1 


4.5 

9.1 




4.5 


'*i8.*2* 


loao 


Specialty stores. . . 


loao 












All stores 


6.1 

11.4 
9.1 


33.3 


36.4 


9.1 


6.1 




3.0 


6.1 


100.0 






Females: 

Department stores 


72.8 
67.9 


las 

14,4 


5.3 
5.2 










loao 


Bnecialty stores 


2.0 


1.3 






loao 










AU stores 


10.1 


7a 


12.7 


5.2 


1.1 


.8 






loao 










Males and females: 

Department stores 


11.0 
9.1 


66.9 
64.6 


14.7 
15.9 


5.9 
5.5 


.7 
2.4 


'"i.'2" 


.7 


""i.T 


100.0 


Specialty stores 


100.0 






AU stores 


10.0 


65.7 


15.3 


5.7 


1.7 


.7 


.3 


.7 


loao 







1 Besides wages 1 reported "some commission." 

• Besides wages 1 received a commission of 2 per cent. 

• See notes to details. 

• Besides wages 1 received a commission of 1 per cent. 



' J 'V0<\A«70 TT Of^CO X X GW V 0\A fa ^.'Wll Illli-KWMJ \*l X |/W V>V&XI» 

• Besides wages 8 received a commission of 2 per cent; 1 a commission of 4 per cent; 1 a commission of 
1 per cent; 1 reported "more at Christmas;" and 1 reported "some commission." 

• Besides wages 3 received a yearly commission; 1 reported 87 in millinery, short season; and 1 reported 
88 and over. 

' Besides wages 6 received a commission ot 6 per cent, and 1 reported "some commission." 

• Besides wages 1 received a commission of 5 per cent. 
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The followii^ table shows, by occupations, the higheet, lowest, and average wage of 
295 employees reporting and indicates the positions which command the highest 
salaries. A number of the higher salaried employees did not report wages. 

Table 86.— HIGHEST, LOWEST, AND AVERAGE WEEKLY WAGES OF EMPLOYEES 

REPORTING. 





Males. 




Females. 


» 


Oceupation. 


Num- 
ber. 


Wages per week. 


Num- 
ber. 


Wages per week. 




High- 
est. 


Low- 
est. 


Aver- 
age. 


High- 
est. 


Low- 
est. 


Aver- 
age. 


DEPARTMENT STOBES. 

Beads of departments 











3 
3 

1 

62 

3 


110.00 
18.00 
15.00 

5.00 
15.00 

7.00 


$7.00 
15.00 
9.00 
5.00 
3.50 
4.50 


S8.44 


Buyers 


2 


132.00 


120.00 


126.00 


16 S3 


Heads of stock 


11 00 


Markers 










5.00 


Sales persons, experienced 


11 


18.00 


5.00 


10.55 


6 62 


Learners, selling force 


5.83 


Receiving department 


1 
3 
1 
1 


8.00 
14.00 

laoo 

3.00 


8.00 

6.00 

10.00 

3.00 


8.00 
10.33 

io.oo 

3.00 




Shipping department 










'RiindlA wrftppArs. . , 


9 
4 

1 
1 
1 
3 
1 
1 
6 
3 


6.00 
3.00 
5.00 

12.00 
8.00 

10.00 
3.00 
6.00 

10.00 

16.00 


3.00 
3.00 
5.00 

12.00 
8.00 
7.00 
3.00 
6.00 
4.00 

10.00 


4i73 


Check fHrij? arid hoys 


3.00 


Cashiers 


5.00 


Stenographers 










12.00 


TrarvdAr nlArks / , . . 










8.00 


Mail-order clerks 










&00 


Charge clerks 










3.00 


Telephone operators 










6.00 


General office work 


1 


12.00 


12.00 


12.00 


6 67 


Sewers, alteration department 


12.00 


SFECIALTT STORES. 

Floor men 


1 


8.50 


8.50 


8.50 




Heads o! departments 


8 


18.00 


5.00 


9.50 


Window tT^mmer^ 


4 
2 


20.00 
45.00 


10.00 
40.00 


13.63 
42.50 




Buyers 


8 
6 
9 
10 
79 
6 

6 
9 


25.00 

10.00 

6.00 

15.00 

15.00 

5.00 

5.00 

3.50 

10.00 

7.50 

5.00 

7.50 

20.00 

8.00 


8.00 
5.50 
4.00 
5.00 
4.00 
3.50 
5.00 
3.50 
4.50 
7.50 
5.00 
7.50 
8.50 
6.00 


17.75 


Heads of istock 


7.75 


Assistant Rtnftlc kAApArs. , , . , 


1 


4.00 


4.00 


4.00 


5.11 


Sales persons, general 


10 85 


Sales persons, experienced 


3 


17.00 


8.00 


12.50 


7.27 


Learners, selling lorce 


4.00 


'Rimdle wrappers 










5.00 


Check girls 










3.50 


Cashiers 










6.00 


r.hArfi[A r.lATks - 










7.50 


Box-tuhe eirl 










5.00 


General ouice work 










7.50 












13.25 


Sewers, alteration department 










7.33 















CONDITIONS OF EMPLOYMENT. 

Next to wages the most talked-about problem of employment is that of the condi- 
tions under which any given work is performed, and the effect upon the workers. 
The problems of proper ventilation, lighting of rooms, and dressing and lunch room 
accommodations have been given much study, and in spite of increasingly complex 
conditions, especially in larger cities, much has been done. 

There are other conditions of employment relating to the health of the workers 
which these points do not cover, such as strain caused by standing and by reaching 
or lifting heavy stock, eyestrain, and nervous strain which comes from over exertion 
or excitement, and their effect upon the physical life of the employees. Store work 
demands much standing, though employers provide seats for the workers, and em- 
ployees, especially saleswomen, floor men, and shippers, reported noticeable strain 
from being on the feet continuously. The ill effects may be due in part to careless 
posture, such as standing with the weight on one foot, or ill-fitting, high-heeled, or 
too small shoes, and clothing which is too tight. 
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(rf the ccapioyoei nqwirtinf im the qMertionB, ^'Doeajrvor 

iM'iiervouflfllniii?** and *'Are the?e conditJajUMolyi 
hcftkh?" 



Tablb 0T«— ElfPLOTBEfl IN BBTAfL BTOEE0 REPOBTINO A« TO EVPSCT OF THEZB 

EKPLOYMEim ON HEALTH. 



Table 87 gives th0 
work iAvolve 
work which tend 4# 



IS ■ ' '■ . 


Employees answerliic yes or no as to whether their work involved— 


SeKofemplDfMi. 


Phyaind eti»iB. 


Nervous stnin. 


BBpAinMnt of health. 


Yes. 


No. 


Psr 
eent 
yes. 


Total 
re- 


Yes. 


No. 


Per 
«ent 
yes. 


Total 
re- 

jMirt- 
tog. 


Yes. 


No. 


Per 
cent 
yes. 


Total 

re- 
part- 
ing. 


Allstorei: 

Males 


10 
106 


1 
33 
120 


23.3 

8&.8 


43 

226 


12 
114 


32 
187 


27.3 
37.9 


44 

3(H 


9 

22 


32 
273 


21.9 

7.6 


41 


Femalan.. 


28S 






Tntifl..... 


116 


223 


84.2 


389 


126 


219 


36.3 


34S 


81 


306 


S.2 


838 







The reports on physical strsin, etc., by occttpation grotix>8, shtyw that physical 
■train is felt by sales people, floor men, and women in practically ail groups. N«rvaaB 
fliaain c(»aes in most cases in times of great rush, as at the holiday season, «r iq»ecJal 
■ales days, and is felt by all workers who have to do wiiii getting ready for £he sale, 
as buyen, sales persons, shippers, tube girls, but probably most ot all by the sales 
persons who deal directly with the customers and floor men who laanage the crowds 
and attend to certain details of signing purchase slips and directing customers. Work- 
ers engaged in basement d^)artments reported ill effects from artificial light and lack 
of fresh outside air. Table 88 gives statistics on questions regarding health «ad 
working conditioDS. 

Table 8a.— ElfPLOYEES IN RETAIL STORES REPORTINQ AS TO THE EEFBCT OP THEIR 
EMPLOYMENTS ON HEALTH, BY SEX AND OCX3UPATION- 





Total employees reporting whether Iheir work involved— 




Physical strain. 


V 1 

Nervous strain. 

• 


Impairment aH hanlth 


Occupation. 


Males. 


Females. 

1 


Males. 


Females. 


Males. 


Females. 




Total 

xe- 

port- 

iig. 


Num- 
ber 
Im- 
port- 
tog 
yes. 


1 

Total 
re- 
port- 
ing. 


Num-i 
ber 
re- 
port- 
ing 
yes. 


Total 

re- 
port- 
tog. 


Num- 
ber 
re- 
port- 
log 
yes. 


Total 


Num- 
ber 
Im- 
port- 
ing 
yes. 

1 


Total 
re- 


Num- 
ber 
ce- 

port- 
iag 
yes. 


Total 
re- 


Num- 
ber 
re- 

Sf 

yea. 


Floor men 


1 
1 
4 
8 
1 
18 


1 
1 






2 
1 
4 
8 
1 

17: 
1 

6 
2 


2 
1 
1 
5 

""2 




> 


1. 
1 

4 
S 
1 
15 
1 
6 
2 


1 

1 
1 






Heads of departments. 

Advertieing force 


17 


7 


18 


9 


IS 


1 


Buyers.... T 


'"2 


10 

16 

180 


75 


12 
19 

188 

1 


7 

5 

70 


1 
•""4" 


12 

19 

183 








S4ii«ifijpprf:(Mi<^ r - . . . , . 


15 


Reoemng departm^ot 


fibk^i^g dsepartiaent. ...... 

Office Jorce 

Alter a>tion departn^it . .... 


6 
2 


I 


14 

26 

19 i 

3 


2 

6 
9 


1 


IS 

27 

19 

3 


2 
10 
11 

1 


1 


27 
18 

3 


1 
1 


MffHwiYf^iie^n.Q^ 


2 


2 


2 


...... 


2 


1 








Total 


43 

1 


10 


296 


106 


44 


12 


301 


114 


41 


9 


29S 


22 
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The ii^onaatkm in these tables is interestiBg and valuable, iaasmuch as it i^owb 
that the employees are thinking about t^eir ewn work. Deepw study ijito what 
causes physical strain, nervous strain, and the like is necesssuy before adeqxiate pre^ 
ventive measures can be taken. If basements are to be used as sales departments^ 
they should be supplied with fresh circulating air, not m^^rely cool air, which is 
frequently dead air. Basement conditions in Richmond stores, as basements go, 
are not bad, but these, like store basements in other cities, can and should be made 
comfortable and free from risk to the health. 

AGE AT USATING SGHOOL. 

Until a year ago children in Richmond were not compelled to go to school, and the 
law restricting the employment of children to 14 years of age excepted orphans and 
others dependent upon their own labor for support or with invalid parents dependent 
upon them.^ In spite of this fact only 8.1 per cent of the 347 reporting stated thai 
they had left school before they were 14 years of age. More than 50 per cent of the 
total number, however, had left b^ore the age of 16 years. The following table gives 
the figures on this subject: 

Table 89«~^UMB£B AND PER CENT OF EMPLOYEES IN RETAIL STORES WHO LEFT 

SCHOOL AT EACH SPECIFIED AOE, BY SEX. 







Total employees reporting age at leaving sehool. 




Age at isaving scbool. 


Department stores. 


Specialty stores. 


All stores. 


» 




Males. 


F«raaka. 


Males. 


FemaleB. 


Males. 


FenialflB. 


Total. 


10 years 






1 




1 
1 

1 
1 




1 


11 years 


1 








1 


12 years 


2 

7 


1 

1 


8 
12 


5 
19 


« 


13 years... 




20 








Total UBder 14 years 


1 


9 


3 


15 


4 


24 


28 


14y«ars 

15 Fears 


4 

8 


28 
32 


1 
6 


35 
38 


5 
14 


63 
70 


68 
84 






Total, 14 and IS years 


12 


60 


7 


73 


19 


133 


152 


16 years 

17 years 


6 
6 

1 

1, 


24 

17 

18 

5 

3 


1 
4 
2 

1 


40 

19 

16 

2 

t 


7 

10 

3 

2 


64 
36 
34 

7 

4 


71 
46 


18 years 


37 


19 years - 


9 




4 












Total, 16 years and over ... 


14 


67 


8 


78 


22 


145 


167 



Pm- cent. 



tTnder 14 years. 


3.7, 
44.4 

51.9 


6.6 
44.1 i 
49.8 


16. 7 
88L9 
44.4 


9.0 
44.0 
47.0 


8.9 
42.2 

48.9 


7.9 
44.1 
4&0 


8.1 


Hand 16 years 

16 years ASd over 


43.8 

48.1 






Total 


160.d: 


100.0, 


100.0 


100. 


loao 


100.0 


100.0 







Comparison of the data relating to the age at which store employees left school and 
the amount of schooling they had had shows some interesting resemblances. For 
exftinple, 51.9 per cent of the workers had left school before they were 16. Table 90, 

1 See page 13; see also Acts of 1908, cli. 301, sec. 1, and Acts of 1914, ch. 339, sec. 1. 
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which follows, shows that 47.6 per cent of them had not completed the elementary 
school course, and 70 per cent of the total number had not attended school beyond 
the elementary grades. 

Table 90.-NU1CBER AND PER CENT OF EMPLOYEES IN RETAIL STORES WHO LEFT 

SCHOOL IN SPECIFIED GRADES, BY SEX. 

Nw 





Employees reaching specified grade before leaving school. 


Grade. 


Department stores. 


Specialty stores. 


All stores. 


■ 


ICales. 


Females. 


Males. 


Females. 


Males. 


Females. 


Total. 


Elementary school: 

First grade 
















Seoond grade 








1 




1 


1 


Third ^ade 












FourtlTgrade 








2 
3 
18 
32 
17 
41 




2 
12 
33 
49 
37 
69. 


2 


Fifth grade 


2 

4 
3 
2 
3 


9 
15 
17 
20 
28 


3 
3 
1 
5 
2 


5 

7 

4 
7 
5 


17 


Sixth (nade 


40 


Seven& grade 


&3 


Eighth grade 


44 


Oradiiatets . . X . ..... 


74 






Total 


14 


99 


14 


114 


28 


203 


231 






High school: 

'''irst year 


1 
3 
2 


13 
8 
7 
3 
5 




17 

12 

6 

3 

6 


1 
4 
2 


30 
20 
13 
6 
11 


31 


Second year 


1 


24 


Third year _ 


15 


FourtJi year 




6 


Graduates 


5 




5 


16 








Total 


11 


36 
6 


1 


44 

1 


12 


80 

7 


92 


CoUore or normal school 


7 













Per cent. 



Elementary school: 

First to fourth grades 








L9 
13.2 
30.8 
25.8 
27.7 
.6 




1.0 
15.5 
29.7 
23.8 
27.6 

2.4 


a9 


Fifth and sixth grades 

Seventh and eighth grades. 
f5radnHt4w 


24.0 
20.0 
12.0 
44.0 


18.3 
28.2 
21.4 
27.5 
4.6 


40.0 

40.0 

13.3 

6.7 


30.0 
27.5 
12.5 
30.0 


17.3 
20.4 

sa.4 

^9 


Hi|di school 


Coif we or normal school 


2.1 












Total 


100.0 


100.0 


100.0 


100.0 


100.0 


loao 


100.0 







The individual sche^lules for these workers show that those who had had high- 
fichool education, or at least more than the elementary-school course, reported that high- 
school education was of value in store work, while the majority of those who had not 
had the highnschool course failed to see the value of it. Many who considered high- 
school training of value thought it worth while for other fields of employment, but not 
for their own. 

One young woman, a high-school graduate, employed in a book department, when 
asked if her high-school course was of value in her work, said " 1 suppose it is in a gen- 
eral way, since I find that knowing about books helps me to suggest to customers when 
they desire it. I also use my knowledge of foreign languages for the few foreign books 
that we sell." 

STUDY SINCE LEAVING SCHOOL. 

Many young men and women who go to work at an early age do so because of need, 
either real or imaginary, and later attend courses given in other schools, the public 
night schools giving regular grade and high-school subjects, and the comm^cial schools 
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drawing the largest numbers. Many of those attending grade and high-school couraes 
were doing so at great sacrifice of time and strength in order to complete the courses. 
Some workers had accomplibhed it. The following table shows the number of em- 
ployees of each sex attending specified schools and courses after leaving the public 
day schools: 

Table 91.— NUMBER OF EMPLOYEES IN RETAIL STORES ATTENDING SPECIFIED 
SCHOOLS AND COURSES SINCE LEAVING PUBLIC DAY SCHOOL, BY SEX. 





Employees who attended some school after leaving public day school. 


School and character of courses. 


Dex>artment stores. 


Specialty stores. 


All stores. 




Males. 


Females. 


Males. 


Females. 


Males. 


Females. 


Total. 


School attended: 

Public nifiht school 


10 
3 
1 
2 


18 
11 


2 
1 
3 


34 

6 


12 
4 

4 
2 


52 
17 


64 


Business college 


21 


Mechanics' Institute 


4 


Correspondence courses 








2 


Private instruction 


2 
3 




• 2 
4 


4 
7 


4 


Other schools 


2 




2 


9 








Total* attending 


18 


34 


6 


46 


24 


80 


104 






Character of courses: 

General grade work 


7 
8 


8 

19 

1 


2 
2 


19 

18 
1 

1 
2 


9 
10 


27 
37 
2 
1 
4 
1 
2 
1 


39 


Commercial courses 


47 


Dressmaking 


2 


Ufllhifliy.., 








1 


Music..' 




2 

1 
1 






4 










1 


Telephone operating 






1 
1 




2 


Joumam'" 








1 


Mechanical drawincr 






1 


1 

1 
3 


1 


AdvAfrti^hlg . 


1 

2 








1 


Show-card writing 




1 






3 


Not snedfled 


2 


3 


5 


5 












Total attending 


18 
10 


34 
103 


6 
8 


46 
118 


24 
18 


80 
221 


104 


Not attending 


239 






Total reporting 


28 


137 


14 


164 


42 


301 


343 



WHAT WORKERS WANT TO LEARN IN NIGHT SCHOOLS. 

In inquiring into the subjects store workers wished to have presented in night 
or part-time classes, arithmetic came first with the majority. English also was sug- 
gested. Arithmetic with few exceptions meant a kind that could be suited to daily 
work. English to the majority meant rhetoric and grammar and to some extent 
literature. Oddly enough, salesmanship and arithmetic were mentioned by the same 
number. 

These experienced men and women said, however, that courses for such workers 
as themselves would have to go far beyond the study of store system and demonstra- 
tion sales, though the latter may be of great value to them. Such courses as practical 
and scientific study of the fabrics, a kind of art adapted to their individual lines, 
problems of buying, of turning over stock, etc., are greatly needed, and if acceptably 
outlined and presented in a concrete practical way to small groups of sales persons 
engaged in similar lines, so that discussion and study may be directed toward a common 
end, the older workers will fill the classes. There is no doubt, however, that these 
courses mubt be directed toward a specific group. General courses attempting to apply 
to all kinds of selling, will not answer. The following table shows the number sug- 
gesting each specified subject: 
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Tabu M.^NUMBXR of BMPLOYSBS IN RETAIL STORES SUOGESTOiO 8PBCIFIBD 

SUBJECTS FOB EVENING CLASSEfi^ BY SEX. 





Tetel MBpiojMs mmii 


itlsffsabieote. 




Bab)«3t. 


Department stores. 


Speolaity stone. 


AUstons. 




Males. 


Females. 


Maks. 




Maks. 


Females. 


Total. 


OtiMnI «4naBtlMi 


10 

s 

16 


1» 

W 

M 
2 


1 
• 

6 
14 

4 
f 
1 


IS 

114 

tl 


8 
19 
18 

80 

4 
6 
1 


23 
200 
158 
188 

2 


31 


Arithmetic 


219 


WilJIJ^IgQ •«.,,.,,....,..,.,,,,,,. 


171 


Principles of Baksmaiiship > 

Window opffhow-CHW tr^Timlng . 


219 


0«i<^ writiBff ~ . 








CofDmerciaTbraiichfis 




3 
2 


6 

10 

4 

1 


8 
12 

4 
1 




flewinr snd difwumnking ..... . 




12 


HiUiniry T. 










History 












Oeography. 


1 






1 
1 

I 

% 




OlMtinL^itry 




1 




9 

iV 




HFKiene/. 






3 




S' fv*"**" ••••• - 

jfosic 


1 
2 


; 






Manners and morals * 


£ 







19 








Total* 


28 


12V 


18 


182 


48 


Ml 


337 







A fododes reading, writing, speakfaig, and gramaar. 

s Implied by such answers as how to approach cutomecs and to display goods, knowMlge of bIocIe aad 
Stack keepfaic. 

• This head covers tikioee who suggested teaching honesty, oourtesy, patienoap alertnesa, good jodcsMnt, 
proper dress, etc., apart from salesmanship Instruction. 

* Includes those who suggested 2 or more subjects. 

A great many of the workera were interested in salesmanship instruction, especially 
tfae older and more experienced workers whose service in etore employment l«d tb«m 
to believe that much could be taught that would greatly help the individual wwker 
to do more effective work, as well as to raise the status of the work as a type of employ- 
ment. 

The workera seem to have a vague nott^m that Uie personal qualities menlioiied 
in the third footnote to the foregoing table can be taught in lessons which apply 
directly to them. Patience to most of them was not only the greatest virtue of a 
sales person, but one of the laige elements of her success. These factors are enu- 
merated under this table as an interesting phase in the replies given to the ques- 
tion^ * ' What could an evening school teadi to help ycm in your occupation? " 

KoiwKhiM arts, miUinery, and dressmaking interested very lew womea, for meet 
of them regarded these subjects ae too reacting for women already tired and wont 
by the long day's work, instruction relating directly to their own work or general 
snbject matter useful in their daily week wouldin their estimation be ot move value 
to them. 



APPENDIX F.— ANALYSIS OF OCCUPATIONS IN THE TOBACCO 

INDUSTRY IN RICHMOND. 

SUMMARY €¥ THE INDUSTiOAL SUKVEY OF THE TORACCO INDUSTRY* 

SCOPE OF THE INQUIRY. 

Data relating to hours and to c<Hiditions of employment in the cigar, cigarette, and 
tobacco factories of Bichmcmd were gathered in the coarse of the survey from 18 
establishments, employing in the aggregate more than 5,200 laborers and semipkilled 
operatives. As the total number of such workers returned by the census in 1910 was 
5,355, the present investigation has covered, more or less completely, practically the 
entire field in an industry which, measured by the number of its employees, as well 
as by the value of its product, and the amount of capital invested in buildings and 
equipment, is one of Richmond's principal industries. 

No attempt has been made, however, to secure data in the same d^;ree of detail 
for all classes of workers. After some preliminary investigation, on the contrary, 
it was decided to make the inquiry intensive as regards the employment of 
white women and girls. The chief consideration which seemed to justify this was the 
fact that if all classes were included, the investigation could not, within the time avail- 
able for the work, be made exhaustive and complete with regard to any one class of 
employees. Moreover, in its characteristic productive employments, except for the 
2»rimary processes of sorting, steaming, stemming, and flavoring the raw material, 
the tobacco industry is almost entirely dependent upon white women and girls, pro- 
viding by far the greatest field of industrial employment for this class of W(H*kers in 
Richmond. 

It was resized that the work done by the colored men in the industry in handling, 
BCffting, and flav<»ring the raw tobacco requires in a high degree a special techniqiie and 
skill, and that the work of these employees is an important isictoir in determining the 
quality of the manufactured product. As r^;ards the work of the colored women, 
which consists largely in hand or machine stemming, picking, resteaming, and dry- 
ing the tobacco, it is true that, although of a simple character, much of it requires 
a considerable degree of manual dexterity. The work of the colored employees has, 
therefore, been thoroughly covered in the descriptive analyses of occupations. In 
view of the simple character of their work and the lack of variety in the processes 
performed by the colored workers, however, it did not seem probable that an intensive 
study of their employments would add materially to the knowledge gathered by the 
agents of the survey from conferences and general observation; or that the results of an 
intensive inquiry, if made, would bear specially upon the problem of industrial 
education. In compiling the data from th^ individual schedules, therefore, a few 
schedules which were taken from colored workers, male and female, have been ex- 
cluded for the purpose of making the group of workers to which the compiled data 
apply homogeneous. 

As regards the white male employees, who constitute approximately only 5 per 
cent of the total number of workers, it was felt that their number did not warrant a 
special investigation in a survey, which must necessarily, under the fixed limits of 
time and available resources, be selective in its field work. These workers are to 
a considerable extent practical mechanics and in some cases journeymen machinists, 
employed in tending, operating, and repairing machines. 
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As has been noted, however, general tables have been introduced \7hich cover the 
total working force, white and colored, male and female, in the principal tobacco 
establishments, and in the text of the report all the principal occupations have 
been fully analyzed. 

PRODUCT OB SPECIALTIES. 

The specialties of the Richmond factories are cigars, plug and cut-plug tobacco, 
and cigarettes. Some 50 different brands of cigars and cheroots, an equally large 
number of brands of che'.\ing tobacco and of cut-plug smoking tobacco, and 40 or 
more brands of machine-made cigarettes, are manufactured, these products indicating 
the three general types of manufacturing plants — cigar factories^ tobacco factories, 
and cigarette factories. Richmond is also an important shipping point for unmanu- 
factured tobacco. The products of these factories are widely distributed in the 
domestic and foreign markets, and a considerable portion of the product is distributed 
under Government contracts. 

SIZE OP ESTABLISHMENTS. 

The number of employees severally reported by the 18 establishments \dsited 
ranges from 10 to 1,500. In the following summary table these establishments are 
classified according to number of employees. 

Table 98.— NUMBER OF WHITE AND OF COLORED EMPLOYEES IN 18 CIQAR AND 
TOBACCO FACTORIES IN 1914, BY SIZE OF ESTABLISHMENTS. 



Number of employees. 



Under 100. . . 
100 to 199... 
a00to499... 
500 to 999... 
1,000 to 1,500 

Total. 



Number 
of estab- 
lish- 
ments. 



4 
8 
3 
2 
1 



18 



Employees. 



White. 



140 
495 
516 
675 
1,300 



3,126 



Colored. 



62 
583 
505 
790 
200 



2,140 



TotaL 



2»2 

1,078 
1,021 
1,465 
1,500 



5, 



The general character of these establishments and the number of employees reported 
by each are shown in the folloTdng table: 

Table 94.— NUMBER OF EMPLOYEES IN 18 TOBACCO ESTABLISHMENTS, BY 

CHARACTER OF WORK DONE, 1914. 



Estab- 
lish- 
ment 
No. 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 



Character of work. 



Manufacturing.'. 

Manufacturing; stemming. 

do 

do 

do 

Manufacturii^ 

Manufacturing; stemming. 

do 

do 

do 

Stemming; shipping 

Manufacturing 

Shipping 

Stemming; shipping 

Stemming 

do 

do 

do 



Total. 



Number of employees.^ 



White. 



75 
155 

56 
675 
104 

74 

30 

1,300 

105 

316 

36 
200 



3,126 



Colored. 



45 



70 

59 
17 



200 

44 

106 

35 

200 

200 

10 

700 

150 

100 

115 



2,140 



TotaL 



120 
155 
126 
765 
163 

91 

30 

1,500 

149 

421 

71 
400 
200 

10 
700 
150 
100 
115 



5,206 



1 Exclusive of office force, shipping clerks, and foremen. 
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In these establiBhments modem machines are rapidly supplanting the handworkers 
in certain lines, and modem factory methods are replacing the old factory methods 
in every branch in the industry. With the exception of making cigars by hand and 
packing high-grade cigars, the industry may be described as a series of semiskilled 
and unskilled operations more or less dependent upon one another. There are com- 
paratively few professional cigar makers who stem the leaf, break and make it into a 
bunch, roll the wrapper about the bunch, and finish the head of the cigar. A remnant 
of the old customs in the trade still obtains in some factories in which the workers 
who are engaged in the simpler hand tasks sing as they work, but nowhere is foxmd 
the reader, who is indispensable to the Spanish cigar makers in the Cuban facto- 
ries. The singing is favored by some foremen, especially for negro workers, who seem 
to work more steadily and happily when their tasks are set to a rhythmic movement. 

While the number of operations and processes, such as steaming, stemming, flavor- 
ing, and packing, are common to the manufacture of various products in the different 
factories the machines used for the principal operations in the manufacture of cigars, 
cigarettes, and plug tobacco differ widely from factory to factory, and the different 
types of machine characterize the product of the factory. 

SKILLED, SEMISKILLED, AND UNSKILLED WORK. 

Except for the work of the machinists employed in tending and repairing the com- 
plicated machines used in the factories, the making and the packing of big cigars by 
hand constitute almost the only skilled employments in the tobacco industry. Ma- 
chine bunching and rolling and hand packing of little cigars and packing cigarette* 
are semiskilled operations. Box making, though not a characteristic operation of the 
industry proper, also ranks as semiskilled work. These operations are all performed 
by white women and girls. Stemming by machine, which may be called a semi- 
skilled operation, is done entirely by colored women. The unsJdlled operations are 
stemmiog by hand; flavoring and making plug and smoking tobacco; and weighlog, 
stamping, banding, and packing cut-plug and smoking tobacco. In addition to these 
imskilled operations within the factory many colored men are employed as laborer* 
for heavy work. 

SUPPLY OF LABOR. 

Workers in the tobacco industry are largely natives of Richmond, and almost en- 
tirely natives of Virginia. Packers, bunchers, rollers, stampers, and banders are 
white women and girls, many of them country-bred Americans. It is not uncommon 
to find mothers and daughters working side by side. Girls enter the industry from the 
grammar grades of the Richmond schools, or come into the city from the country 
districts to take employment in the factories. Men in the industry, with the excep- 
tion of foremen, managers, hand cigar makers, and machinists, are negro laborers. 
With few exceptions the workers have learned their trade in the Richmond factories- 
As has been noted, however, there are comparatively few cigar makers in the industry, 
and the demand for such workers is relatively small. 

According to the Census returns in 1910, more than five-sixths of the males and more 
than one-half of the females employed in the industry were negroes, the racial com- 
position of the working force being as shown in the followiDg table: 

6071°— Bull. 162—16 17 
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Table M.— RACK, NATIVITY, AND SEX OF WORKERS IN THE TOBACCO INDUSTRY OF 

RICHMOND, 1910. 





WorkOTS In tho tobaooo indnstry. 


ClaM of workKi. 


NomlMr. 


Peroantafa of dirtrflmtioa. 




ICala. 


Famala. 


Total. 


ICala. 


Female. 


Total. 


White 


880 
1,7»1 


1,«6 
1,788 


1,783 
8,578 


13.8 
86.3 


45.6 
54.4 


33.3 


Vimto 


66.7 






Total 


8,077 


3,378 


5,356 


100.0 


100.0 


100.0 






NAUVK WHITl. 

NatWs paraitafft 


861 
18 


1,367 
90 


1,638 
117 


13.6 
.9 


41.7 
8.0 


90.4 


FortlgnTor mixSd panntaji^ 


2.3 






Total natiye wbito 


379 


1,466 


1,745 


13.4 


44.7 


32.6 






For*lgn-bom whit* 


7 


30 


37 


.3 


.9 


.7 







Although the labor law of the State permits in cases of necessity the emplojrment 
of children under the age of 14, comparatively few such children are employed in 
the tobacco factories. Only 2 of the 150 white women and girls from whom indi- 
vidual schedules were obtained were under 14. According to the census of 1910 the 
number of children under 16 years of age employed in the cigar and tobacco facto- 
ries was 443, of whom 83 were under 14. Of the total number under 16 years, 171 were 
boys and 272 were girls. In the table following the distribution of the workers, male 
and female, in 1910 is shown by age periods: 

Tabub M.— SEMISKILLED OPERATIVES AND LABORERS IN THE TOBACCO INDUSTRY 

CLASSIFIED BY SEX AND AOE PERIOD, 1910. 



Age, In years. 



10 to 13 

14 to 15.... 
16 to 20.... 
31 to 44.... 
45 and over 

Total 



Wozlcfln of speeifled age period. 



SembklUed opera- 
tives. 



ICale. 



28 

64 

153 

486 

158 



888 



Female. 



27 

179 

728 

1,315 

182 



2,431 



Laborers. 



Male. 



16 

61 
205 
722 

183 



1,180 



Female. 



10 

56 

206 

483 

92 



847 



TotaL 



Male. 



46 

125 

358 

1,207 

341 



2,077 



Female. 



87 

235 

934 

1,798 

274 



3,278 



Total. 



83 

360 
1,292 
3,005 

615 



5,355 



FLUCTUATION IN BMPLOYMBNT. 

The slack season in the tobacco industry extends approximately from the middle 
of July to the middle or end of October. During this season the factories generally 
run short time, retaining their employees so far as possible on their rolls. The stem- 
ming factories, however, which employ colored workers only, shut down entirely 
when the stemming season, which extends from November to April, is over. In the 
laiger manufacturing plants, however, stemming continues throughout the year, the 
raw tobacco being stored and stemmed as required. Reports on the individual sched- 
ules indicate that a comparatively small proportion of the white women and girls 
have at any time taken up industrial employment outside of the tobacco industry. 
In the slack season a considerable number of country girls return to their homes 
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iHiile other workers remain at homo in the city, and a few seek employment in the 
stores, factories, and boarding houses. The great majority, however, continue ia 
the factories working short time. 

AGS OF MAXIMOM PBODUCTI¥ITY, 

The processes of manufacture in the tobacco industry are comparatively simple, 
and generally a fair degree of facility is acquired by beginners in the course of a few 
weeks. Machine workers are expected to become proficient in operating a machine 
in three weeks, during which poriod they are paid a small time wage in addition to the 
regular piece rate. Girls who can not learn in this period are commonly either shifted 
to some other work or dismissed as incapable. During the first two years, however, 
the speed at which the girl works fluctuates from day to day and from week to week 
irregularly, a fairly uniform and regular speed being maintained after this period. 
The average girl learns to hand roll or hand bunch or shade and pack big cigars with a 
fair degree of facility in about six months, these lines of work being more difficult 
than other lines of handwork. In handwork generally, such as lining boxes and 
packing smoking tobacco, facility increases during the first six months. There is a 
tradition among some classes of workers th^t a marked increase in facility in handwork 
comes in the seventh year; that in this year the capacity of a worker who has been 
eamii^, for example, on the average $10 per week may increase rapidly to $15 per 
week. As regards the upper age limit of maximum productivity, very few women 
remain in the industry after the age of 48 or 50^ and in several instances the statement 
was made by workers that older women, whose hands had become somewhat stiffened 
with age, and calloused, could not continue at their work. 

CONDITIONS UNDER WHICH WORK IS PERFORMED. 

Some of the processes in the manufacture of tobacco involve conditions of work 
which are more or less enervating. This is true of those processes, such as steaming 
and flavoring, which must be carried on in an atmosphere having a high degree of 
humidity and temperature. In other processes the dust from the tobacco is irritating, 
and the odor in the case of some workers nauseating when proper ventilation is not 
provided. Generally, however, at least in the opinion of the white women and girls 
represented by the individual schedules, the work in the factories is not unhealthful 
and is not of a nature that involves serious physical or nervous strain. 

PROMOTIONS FROM ONE OCCUPATION TO ANOTHER. / 

While aome of the processes in the manufacture of tobacco, cigars, and cigarettes 
require more skill than others, it is generally true that the acqtiirement of skill in one 
line of work does not normally lead to promotion to any other line. Teachers and 
inspectors are naturally selected from experienced workers, but the economic advance- 
ment of the worker depends rather upon increasing skill in one line of work than upon 
regular advancmnent to other lines which pay higher wages. This is necessarily the 
case in an industry where the processes are not progressive, as regards the skill required 
in performing them, but are, on the contrary, independent and coordinate. In recent 
years the policy has been adopted in some shops of teaching beginners several proc- 
esses. Exc^t in the factories wh^e this policy is in force, workers tend to continue 
in that one line oi work in which they have acquired by experience some degree of 
facility. 

UNTRAINED BEGINNERS. 

One-half of the white women and girls from whom schedules were taken stated that 
they had been in the industry not over two and one-half years. More than one-third 
had been in the industry not over 18 months, the average number of years in the 
industry for the 150 workers being approximately 3.7. If this prop<»rtion obtains gen- 
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erally throughout the working force, it would indicate that the number of begimien 
entering the industry in a period of lees than four yean is equal approximately to the 
total number of employees in the industry at any given time, or that each year the 
number of beginners is equal approximately to one-fourth of the total working force. 
This would mean that from 350 to 400 girls enter the tobacco factories each year as 
beginners. Making every allowance for error in these proportions, it is evident that 
the industry must each year train a very considerable proportion of its working force. 
This fact, also, as well as the considerations noted in the preceding paragraph, would 
aeem to make expedient the institution of some adequate system of training beginners. 

LACK OF ELEMENTARY TRAINING. 

There is no distinct evidence in the data gathered that the industry is hampered by 
the general lack of school training among its employees. Preference is given to bright, 
alert, intelligent girls, and almost all the responsible and more remunerative occupi^ 
tions which demand judgment and initiative are held by the more intelligent workers, 
notwithstanding practically all the white female employees have a grammar-school 
education, and a few have a high-school education.' 

The efficiency of the workers does not, on the whole, appear to be dependent upon 
any sort of training other than that obtained in the factory, and the workers do not them- 
selves feel that more schooling would have been of value to them in their occupation. 
Generally those workers who expressed a desire for more school training, to be obtained 
in the evening classes, regarded such training either as means of escape from the fac- 
tory or as means of making themselves more proficient, not in their present occupa- 
tion, but in some entirely different line of work, or more commonly in the simple 
household arts. 

FACTORY TRAINING OF WORKER. 

As regards the acquirement of skill and efficiency in the actual processes of manu- 
facturing and packing in the tobacco industry, there is practically no direct training 
that can be given the worker outside of the factories. In the cigar industry and to 
some extent other branches of the industry, training is provided for in the factories. 
Forewomen, technically known as teachers, train the girls of their respective depart- 
ments in the processes of which they have charge. Under these worker-teacheis 
such unskilled work as banding, stamping, packing little cigars, and bunch making 
require from four to eight weeks* training and the more highly skilled work, such as 
rolling and packing, from two to six months. This training is, on the whole, very 
good but highly specialized and contributes only incidentally and frequently very 
slightly to the general intelligence of the worker. The more complicated processes 
of cigar making, as well as the simpler processes of plug and smoking tobacco making, 
can be and are learned thoroughly in the factories, and they can not be advantageously 
taught elsewhere. 

It is, however, clearly of advantage to a girl to be skilled in more than one line of 
work since every process understood by the worker is an additional guarantee of 
steady employment during the slack seasons, and of seeming employment when 
thrown out of work. The advantages to the employer which arise from the * *all-round 
training*' of employees are equally obvious, since it enables him to shift workers from 
one line of work to another when necessary. Since the processes are easily learned 
in a comparatively short time, the advantages of giving to beginners a systematic 
training in several, if not in all, of the simpler processes, would seem to be sufficient 
to warrant the adoption generally in the factories of a regular system for providing 
such training. 

It will be apparent from the analysis of separate occupations as well as from the 
tabulation of the data relating to schooling gathered upon the individual schedules,' 
that the principal need of the workers in the tobacco factories is for elementary courses 

1 See Table 106, p. 278, for percentages. > Bee Appendix J, p. 324. 
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equivalent to the grammar and high-school grades . Many young workers have a desire 
also for special household arts courses in such subjects as cooking and sewing. To 
these subjects should be added recreational courses, to counteract, so far as possible, 
the influence of the unvarying monotony of simple processes and of the daily routine 
of the factory work. Continuation courses for the tobacco operatives should aim 
principally to prepare them for the varied interests and employments of the home. 
Many of the workers entering the industry at an early age spend the greater part of 
their time in the factories, away from the home environment in which they should 
normally learn the home arts. Continuation courses should therefore provide such 
training in home making as will foster an interest in home life and prepare the workers 
for home responsibilities which many of them will ultimately assume in their own 
homes. This does not mean that for these workers the field of education is narrowed 
or restricted. As compared with strictly industrial continuation work, training for 
home making is necessarily broad in scope and varied in character, embracing as it 
does all the arts and interests of home life. 

OPERATIONS IN THE TOBAC5CO INDUSTRY. 

There are three general types of work in the tobacco industry which may be charac- 
terized as follows: (1) The productive processes involved directly in the manufacture 
of the product; (2) the secondary processes involved in packing and shipping the 
product; and (3) the auxiliary processes involved in making containers such as boxes 
and cartons. The extent to which the auxiliary processes are carried on in a factory 
is determined largely by the size of the plant and its demand for boxes and cartons. 
Hence the box-making department, for example, is usually found in large factories 
where the output justifies the installation of the necessary machinery. 

The productive work in manufacturing tobacco products begins with the opening 
of hogsheads of tobacco as they come from the warehouses. The tobacco is shaken 
out and steamed. The leaves are next assorted according to size and quality and then 
stemmed. Where the tobacco is to be manufactured into cigars, bunch making or 
"breaking" follows, the filler, long or short, being bunched and wrapped in a binder. 
Lastly these bunches are rolled. This is the process of putting the wrapper around 
the bunch which when completed makes a finished cigar. Where the product is 
smoking or chewing tobacco, the stemmed leaves are flavored, partially dried and 
pressed into plugs, and in the case of smoking tobacco these plugs are sliced, cut, or 
granulated by machine. The properly prepared tobacco may be further manufactured 
into cigarettes. 

The secondary processes in cigar making embrace packing, banding, labeling, 
stamping, and shipping, which are sequent processes in the order enumerated. The 
cigars are packed into various receptacles according to their style, brand, and quality. 
Assorting of the cigars and shading on a given color basis form the biggest portion 
of this work. After cigars are packed into their boxes or cartons, the brands that are 
to be banded are taken to the banding department. The boxes and cartons are then 
sent to the labeling room, if they are to be labeled, where they have decorative labels 
pasted on them. The pasting of the stamps on every box and on every package is 
the last step in the making and packing of cigars. This last process completed, the 
product is then ready to be marketed or stored in the humidor — a large storage room 
of uniform temperature and humidity. In the manufacture of smoking tobacco, 
packing and stamping are the principal secondary processes. 

^he principal auxiliary operation in the manufacture of cigars is box making. 
This work is done in progressive steps. The boards are cut by machines, the parts 
nailed together with small nails, sometimes by machine and sometimes by hand. 
The boxes are then sent to the trimming department where a cloth hinge is attached 
to the cover, the edges of the box covered with plain or fancy strips, a decorative 
picture pasted on the inner side of the cover, and the-lining paper pasted in place. 
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PBODUCIITB FBOCnBBGL 

I>i7 tobacco l«ftf tied in bunches by tlie ende of the eteme is taken from hogsheftds, 
leaves examined, bad ones remored^ the bunch untied and learves flhaken out and 
placed in piles ready lor steaming. Hub work is done bj ec^ied women wko have 
learned to detect bad leaves. 

Steammff, — Steaming n a madiine pfucesi lor dampening. The wmker, a colored 
man or woman, feeds the leaves into the drum, a rsvolring tube-like machine tfarov^ 
which steam passes and comes in contact with the leaves as iSbey toe carried along 
and distributed by the drum. When the leaves emeige fruiu the opposite end of the 
drum, they are moist, soft, and ready for stemming. 

This work is done by day laborers and requires no traimng whatever. It doee, 
however, require considerable endurance to stand the dust from the dry tobacco and 
the heat and moisture from the steam of the drum. Ctat is taken, however, to venti- 
late the workrooms so that dust and steam are carried off, thus TninimiTiing the 
discomforts of the workers. 

Stemming by hand. — ^Ifuch of the tobacco, especially the leaf that is used for the 
manufiacture c^ smoking and chewing tobacco is stemmed by hand by colored women. 
This process consists of folding the leaf along the midvein, the und^Eside ot the leal 
outermost, and while holding the tip ol the folded leal in one hand, the thumb and 
forefinger of the other graap the midvein and with a qulck^ deft turn ol the wrist the 
midvein is torn out, leaving the leal as little broken as possible. 

Stemming by machine, — In stemming by madiine the worker (usually a colored 
woman) inserts the tip of the midvein of a moistened tobacco leal between two knives 
in the drum of the machine, whidb, as the drum revcdves, cut out the nudrib of the 
leaf. As the leaf is pasong througji, the worker B|Mreads it out and it is earned in and 
h^d by the rollers until a given quantity has accumulated. The work« then stops 
the machine by means of a lever, takes out the two bundles of leaf, Hnooths them out, 
folds them over once, ties them with a bit of string, and lays them in rows in a tray. 

The machine is then started by reversii^ the lever and the process begins again. 
This process is very simple and requires practically no training and skill that can 
not be acquired by a few hours' experience at the machine. The work is paid fw on a 
day basis, hence tiiere is practically no computation of earnings. 

Stemming by machine represents the highest type and highest paid wxnrk for cdkired 
women in the tobacco factories and employs for the most part the youngw women. 

Stemming by hand involves more manual skill than stemming by machine, but like 
the machine process requires practically no training und not a great deal ol experience. 
A foirly hi|g^ degree of skill in this work may be attained in a few days in the hictory , 
and is frequently done by older colored wom^i who do not care to use the stemming 
machine. 

Aborting. — ^Tobacco leaf is assorted while damp and graded for its various uses. 
This process consists of opening the leaf so as to see the size and quality, the large 
perfect leaves being graded for wrappers, the smaller and imperfect leaves being used 
ftx filler, and bad leaves are discarded. Thk work, which is done by colored men and 
women, requires practically no skill and only a very limited knowledge of the leaf. 
Sufficient knowledge of this work can be acquired in a few days in the factory and 
jbtcility increases with experience. 

Flavoring pliig and smoking tobaceo, — ^Leaf which is made into plug and smoking 
tobacco is put into a bath of sweetoied fiavoring c^ sugar, licorice, and otho' ingre- 
dients. Each manufacturer seeks to have a jSavoring mixture of his own so that his 
tobacco may have an individual fiavor. When the tobacco is sufficiently saturated 
with the fiavoring the leaves are ^laken out on a heated convejrer which d^Kjeits the 
partially dried leal in a recqptade, ready to be takra^ to the press ioobi. 



VOCATIONAL BDUCATION SUBVBY OF BICHMOKD, VA. 268 

Tlie flav(»ed leal ia weigbed into utaiidard unitt, a given number of ounces to the 
plug, packed into mdida and submitted to hydraulic prefleuie which reduces the 
tobacco to blocks ot unilonn sis» said shape. TIm blocks are cut into plugs and packed 
into boxes for shipmi^it and some are put into a cutting machine which slices the 
tdbacco into thin flakes called slioed plug^ or the slices may be recut by the cutting 
miirhine and put throu£^ a g^anulator, reducing it to granulated smoking tobacco. 

Iliese piocesses carried on by adored men and boys in these departments, although 
80 important in the industry, require physical strength but practically no ekiii on 
the part of any <rf the weaken except the foreman, ol whom responsibility and a limited 
Itfoount of general intelligenoe are required. The proportioDs and to some extent the 
ingredients used in the Eavoring are secret; machinery is easily handled, and the fact 
thttt its adjustment and care are always intiie haiids ol a machinist reduces most of the 
work to mere manual labor. 

Bunching by meehme. — ^The bunch k the middle or main part of the cigar and is 
made up of two parts, i. e., the filler or central part and the binder or outer coyering 
whidi holds the filler in place. Two kinds of fillcar are commonly used; long filler 
n^ch is tobacco leal brok^i into dgar lesigths by hand, and riiort cr scrap filler, which 
is €h<^ped tobacco kal. 

In bunching long filler, the operator, seated in front of her machine, takes a piece of 
leaf from the receptacle tar a binder, spreads it in proper position cm the apron of the 
machine, a small sheet of rubber cloth attached to two small zoUets, selects another 
leaf, breaks it into lengths for filler and lays it on the binder. The machine, which 
woriGS automaticaUy when started by a loot lever, roUs the filler into the binder, drops 
the finiaiied bunch in front of the operator, and stops. The operator places the finiehed 
bunch in a groove in a wooden mold, which usually holds 20 bunches of like size and 
shape, and when the 20 places are filled, closes the mold with a fitted cover whidh gives 
}wA enough pressure to shape the bunche^. They are allowed to stand in the molds 
until the bunches are ''set" into a desirable uni£(»m shape when they are ready for 
the next process, which ia rolling. 

Bunching short filler differs slightly from long filler bunching, the diff««nce being 
in the method of placing tiie filler on the binder. The leal is selected for the binder 
and laid on th-e apron of the bundbing marhine. The operator by means of a foot Lever 
starts ^e machine, which automatically drops from the hopper the right amount of 
chopped filler on the bind^, rolls the binder around the filler and drops the bimch 
on the table in front of the operator, who, like the long-filler buncho*, places it in the 
mold. 

Bunching is a semiskilled operation involving also a certain amount of judgment. 
The l<mg-filler buncher breaks the filler without a guide and the amount is determined 
entirely by experience through which d^ must learn to put in just enough filler, as 
too much chokes the cigar and prevents c(»nbustion, and too little filler makes com- 
bustion too rapid. 

The machine is simple and, where levers are adjusted properly, does not necessarily 
cause strain, the only disadvantage to the worker being the constant use oi one foot. 

Economy of motions is important both for the'ccnnfort of ih.e worker and in its 
effect upon output. These important features, however, are studied and adjusted 
idmost exclusively by the management which makes individual adjustments to 
meet the physical needs of the workers when required, thus reducing to a minimum 
ihe necessity on the part of the w<H:kers to plan for themselves. 

Bunching short filler can be learned in a day or two at the machine and a com- 
paratively short time is necessary to acquire the requisite skill. 

'Hie loog-filler process is more difficult, as the amount of filler is determined entpj?eiy 
by the worker. This, too, is largely a matter <^ experience, as no way to det^ezmine 
accurately the amount oi the filler beyond the feel tji it in the hand has bemi used. 
It requires from six weeks to two months practice to acquire skill in this operation. 
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Rolling by automatic or suction table. — Rolling by the automatic or suction table 
machine is largely a mechanical proceas involving concdderable skill and judgment 
on the part of the worker. The operator seated in front of the machine begins the 
process by spreading smoothly over a suction table, a device made the size and shape 
of a cigar wrapper, a piece of damp leaf which is held in place by air suction supplied 
through small holes in the table, then by means of a lever starts the machine. The 
die corresponding in size and shape to the table descends upon the leal, the wrapper 
is cut and carried by means of an arm (also supplied with suction) to the roller, which 
rolls the wrapper around the cigar, deposits paste on the end of the wrapi>er leaf tor 
fastening the end, and carries the cigar to a device which cuts ofif the ends and drops 
the finished cigar on the table near the worker, who inspects it and places it in a rack 
near by. Except in placing the leal on the table and laying the finished cigar in 
the rack, the operator has not touched the cigar. 

Rolling large cigars is the same process as rolling little dgan and differs only in 
having two additional processes, one of which involves some handwork. When the 
wrapper has been cut and rolled around the bunch as described above, the small 
end is left to be finished into a pointed end called the head. The unfinidied dgar 
is dropped automatically near the operator, who picks it up, inserts the tip in a revolv- 
ing device called the thimble, which makes the head. Any bit of leaf that may be 
left loose after this process is fastened by hand and the finished cigar is placed in 
the rack near at hand. 

Although the machine does a laiger share of the skilled work involved in rolliz^, 
several important demands are made upon the worker. She must know how to lay 
the leaf on the suction table so as to getlhe greatest number of wrapi>erB out of each 
piece, and, as the leaf varies in size and quality, the problem is somewhat variable, 
and the proper handling of the leaf requires considerable care and skill. In some 
factories charts showing how the leaf may be laid on the machine to produce the 
greatest number of wrappers are used. 

The machine, too, is complex and performs so many operations that the worker's 
entire attention is required while the machine is in motion. Machinery and seats 
are adjusted to suit workers, thus minimi zing the danger of overfatigue or strain. 

From two to four weeks' experience under the direction of an instructor or foreman 
is necessary to become a machine roller. The rolling of rights and lefts, which is 
important in handmade cigars, is also provided for by the machine and the worker 
is relieved of that responsibility. 

This process, while one of the most important in the cigar industry and also largely 
automatic, requires skill, care in handling the leaf, for it must be spread to exactly 
the right smoothness — ^not too much stretched, because it spoils the dgar, nor left 
too loose, for it wrinkles and spoils the appearance of the cigar — ^and it must be cut 
so as to save this the most expensive part of the cigar as much as possible. 

Making cigars by hand. — Here and there are found small groups of old-time cigar 
makers who make the entire cigar by hand. By this method the worker does not as 
a usual tihing periorm all the processes of preparing the leaf for the cigar, but he 
selects the leaf he uses, makes the bunch, and rolls the cigar, using only a gauge 
to determine the length, a knife to trim the leaf, and a metal thimble to shape 
the head. As the same side of the leaf must always be on the outside of the cigar, 
the worker must be careful to lay the leaf in the right position, and, since the two 
halves of the leaf are reversed in shape, the rolling involves some skill, one being 
rolled toward the right to bring the face and margin of the leaf outside and the other 
toward the left. Some workers can roll both lefts and rights; others only rights or 
only lefts as their skill has been developed. The same problem is involved in mak- 
ing the bunches, as they must be rolled to correspond with the wrapper so as to avoid 
loosening or unrolling the bunch when the wrapper is put on. 
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The cigar maker of to-day is the craftsman of hie trade, possessing a \vdde knowledge 
of tobacco leaf) of blends, and of methods. The hand method is much slower than 
the machine method, but it is thought to make a better cigar; hence the price paid 
for the work is relatively higher than for the machine product. 

In this work a period of two years' apprenticeship is required, and to be a full- 
fledged maker the worker must know how to make and finish a cigar. Schools for 
cigar makers existed in Belgiimi at one time, but elsewhere no attempt has been 
made to instruct cigar makers outside the shop. 

SECONDARY PROCESSES. 

Packing cigars. — For the two types of cigars — cheroots and big cigars — different 
methods are used, the big cigars for the most part being packed in wooden boxes, 
sometimes in tin boxes, and occasionally in imitation wood boxes. Little cigars are 
packed in cardboard boxes of various kinds or in paper cups which are packed in wooden 
boxes. 

Packing big cigars, which in past years ranked below bunch making and rolling in 
skill, has taken first place in the modem factory, and so long as the appearance of cigars 
in the box is an important element in selling and the factors which determine shades 
and grades so entirely beyond the power of machinery, packing of choice cigars will 
remain an important occupation. 

Finished cigars in lots of one, two, or more thousand are laid on a table over which a 
northern light falls. The cigars are laid in rows of 500 or 1,000. The worker then 
selects the cigars nearest alike in color and shade and places the entire number in rows, 
first selecting those of like color. This is called grading. 

When the entire lot has been graded each grade is diaded, that is, arranged in 
rows or scales of intensity of color, the darkest being at the left and the lightest 
at the right. This is done by laying the cigars side by side and matching them 
so that to the unpracticed eye the cigars seem to be the same shade and color. 
These scales contain from 7 to 10 or more shades, the closeness of the shading depend- 
ing upon the quality of the cigars. 

When each grade has been shaded satisfactorily, the packer selects from them the 
rows of cigars that are to be placed in the boxes. This involves a little further shading 
and when completed they are laid neatly in a temporary box called a shell, if they are 
to be banded, usually 10 in a row, or if not to be banded they are put in boxes ready 
for sale. The packer places the lower layers in the box, presses them in place by 
means of a small block and hand press, then the top row or facing is put in, pressed in 
place, the box is nailed by hand and again placed under pressure to make the package 
neat, compact, and uniform. The cigars to be banded are then ready for the bands; 
others are ready for labeling and stamping. 

Packing big cigars is the most skilled work in the cigar factory. It requires a good 
eye for color and the tints and shades, and never under any conditions can it be done 
automatically, but requires for each lot of cigars equal care and attention, though the 
speed with which the work can be done increases greatly with experience. 

The extent to which preliminary training in the use of colors could prepare for this 
work is a question. At any rate the amount of shading to be done and the limitations 
of colors would hardly warrant instruction other than that which is given in the factory 
under an experienced person. 

Little cigars are packed in a variety of ways, chief of which is the cardboard box, 
made in two parts called the slide and shell, and the paper envelope called a cup. 
These small packages which hold from 5 to 10 cigars are in turn packed in cardboard 
cartons holding from 10 to 50 packages. 

The slide-and-shell method of packing, though mechanical, is the most complicated. 
The worker places the part called the slide on the table and lays on it a piece of waxed 
pB^peTj or tin-foil, sometimes both, and places upon it an open gauge on which are 
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five dgan. FivB oiher dgvB we tlien choten and laid oa top of the fini row, alter 
which the lining ia folded over the dgaia and the gauge olipped back leaving the 
dgara on the slide, the aides and enda of which are folded into poeition. The slide 
is then slipped into the shell, a four-aided cardboard cover opexk at each end, the end 
of the slide turned in and the finished package placed on a lack. When a given 
f\ amount of package s_are finiAed they are put under a hand press and enough pressure 

^ is applied to make the packages uniform in siae and shi^. They are then packed in 
paper cartons which hold 10 to 50 packages or in wooden boxes which hc^d 60 or more 
packages. 

The cup method of packing is simpler than the slide-and-shell method, the proceas 
consisting ci choosing three or four cigars of like grade and shade, placing them in the 
cup or envelope in uniform order, and folding in the cover or flap of the cup. Occa- 
aionally the cup has no cover or flap, which simplifies the process. 

This shading and packing of little cigars is a minor process as compared with the same 
processes in packing big cigars. The cigars are chosen quickly and not laid upon the 
table for inspection, and as they are not exposed to the eye in a layer in the cigar box 
dose shading is less important. Training for this work may be givoi in a few days, 
and one or two weeks' exx>erience is sufficient for a fair degree of accuracy and skill. 

Impecting. — ^This process, as the name indicates, consists of inspecting finished 
product to see that it is up to standard. Cigars are carefully inspected, counted, and 
credited to the operator and to the firm. This work involves a thorough knowledge 
ol cigar making and a quick accurate eye, for cigars in bundles are not counted unless 
the bundle looks too small. It also requires a little knowledge of simple accounting. 
As it involves considerable responsibility, it is done by the most experienced and 
reliable workers. Experience and a working knowledge of the most important cfp&nr 
turns, combined with general intelligence and initiative, are necessary for this work 
and count more than instruction in qualifying the worker for the job. Work^s, 
therefore, grow into this i>osition and the personal qualifications are too important to 
make training practicable. 

Foching cut plug in tin boxes. — Plug tobacco is cut in slices of varying thickness 
crosswise of the plug and used in a variety of ways under different names, as sliced 
plug, cut plug, etc. Slices, or flakes as they are sometimes called, packed in flat tin 
boxes which keep the tobacco clean and preserve its flavor and strength, are called 
sliced plug. 

The boxes open on the flat side and two strips of waxed or thin parchment ps^er are 
laid in by the worker, one strip from front to back and the other &om end to end. 
This work is usually done by a girl, who prepares the boxes icx the packer. It is an 
extremely simple process and requires neither skill nor intelligence, instruction nor 
experience. 

Packing cut plug tobacco consists in weighing the thin slices of cut plug on 
balanced scales, turning back the lining papers of the box, and placing sKces of 
tobacco in the box in neat rows, taking care not to break the pieces. The packer then 
folds the ends of the lining paper over the tobacco and lays a strip of fancy paper 
over the tops so as to hold the lining paper in place. If a coupon is used, she also 
inserts it in the box. The cover is then closed and the package is finished ready fcnr 
stamping. 

Lining, weighing, packing, and putting on the strip of fancy paper are all done by 
one person in small factories. In other factories these tasks are allotted to two or 
three persons, usually <me task for each person. The latter method insures greater 
speed in tiuming out worii:. It is a very low grade of work, requiring very little skill 
and, except for the weighing, very little judgment and responsibility. 

Pocking granidated tobacco, — Granulated tobacco, which is cut-plug tobacco cut up 
very fine and granulated, is used for chewing and smoking and is packed in tin boxes 
or paper packages lined with waxed paper or foil to preserve the flavor. The tin 
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box epeaiiiig at one end is xmoBXlj nsed. For this process the tobacco is weighed, 
the box lined by the packer or a briper, the tobacco dropped into the box through 
a fitted funnri, and {Mreated down by a block which fits into the package, the lining 
paper folded over the tobacco, and the padcage, if it is to be sealed on the inside, 
closed with a revenue stamp, llie cover is then pressed down and the product is 
finiriied. In some factmes the tobacco is weighed and placed in the i>ackage by 
machine. Where this method is used the worker has only to close the box and put 
on the revenue stamp, or where bags are used, to tie the strings and put on the reve- 
nue stamp. It is a very low grade of work, requiring very little skill, no initiative, 
no responsibility to speak of, and very tittle experience. 

Btmdmg dffcxn. — Cigars are banded after they have been packed and pressed. 
XTsually only the hi^est grades of big digars are banded, though occasionally small 
cigare are banded also. The bands, which are made of decorative paper printed in 
bright colors, are used to designate the brand of the cigar and to make it look more 
attractive. Cigars are banded both by hand and by machine. 

Cigars packed in boxes by the worker who graded and shaded the rows with great 
care are taken out of the box by the bander who must take great care to keep the 
cigars in their respective places and respective rows. These she lays on the table, 
wets the bands, usually a bunch at a time, wraps them one by one around the cigars 
and fastmis the ends, taking care to place them exactly the same distance from the 
head of the cigar. When all have been banded she places them in the box in the 
order in which they wwe originally and closes and nails the box. 

This work requires considerable manipulative skill of a simple sort and a fairly 
accurate eye as bands are placed on the cigar without a guide to insure uniformity, 
but the opemtion is very simple and so little varied that it is quickly learned. This 
work is done by the youngest girls in the industry who requiro v^ry little instruction 
and experience to make th^n efficient enough for the work required. 

When banding is done by machine the cigars are removed from the box with ae 
much care as in the hand method, placed in order in the banding machine, which 
wraps and fastens the band around the cigar and deposits it on a conveyor which 
carries it to a second worker who repacks the cigars in their original order and closes 
and nails the box. 

Although this work requires care and close attention, it does not require a great 
deal of skill. The youngest workers in the factory do this part of the work and will 
doubtless be replaced by the machine as it comes into more general use. 

This process is more mechanical and requires much less skill than hand banding. 
Probably not more than a day's experience is necessary for either one of the workers 
at this machine to learn the process. 

Labeling. — ^The process of placing pictures or other decorative material on the 
outside of the box is called labeling. One, two, or even three fancy pictures or strips 
may be placed on a box. The labeler wets the gummed labels (me by one, or dips 
them, on a pasting board, pastes them on the box in prc^r position, and rubs the 
surface until the label is smooth and the edges pressed flat to the box. She then piles 
the labeled boxes in piles ready to be sent to the stamping department. This is a 
very simple process, though it requires quite a little skill to handle the labels and 
to place them accurately on the boxes, for rarely if ever aro there any marks to guide 
them in the work. 

Stamping, — Stamping is the placing of the revenue stamps on the box, carton, or 
package into which the cigars are packed. This stamp is placed on the outside of 
the cigar box or on individual packages when cigars are packed in small packages 
and is the last i»rocees in making the product ready for the market. 

When cigars are packed in packages the packer opens the carton, removes the 
paekagee, wets or pastes the revalue stamps on each package so as to seal it. All 
forms of tobacco are sealed with a revenue stamp which bears a legend indicating the 
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kind of tobftcco and the rate of revenue. The sealing is done to protect the mjuia- 
lacturer and the Government against fraud. The packages are then replaced in the 
carton and cartons are piled up ready to be taken to the shipping department. 

All these pasting processes are extremely simple and require almost no training. 
The extent to which an accurate eye contributes to success is very difficult to deter- 
mine, and as few fail through inability to place Ubeb or stamps, it is probably <^ relsr 
tively small importance. 

Cigarette making. — Cigarette making is for the most part an automatic machine 
process though a few cigarettes are partly handmade. Rice x>aper resembling narrow 
white tape unwinds automatically from the roll and is carried into the machine on a 
belt of corresponding width. As the paper passes along on this belt the machine feeds 
in the tobacco and distributes it evenly on* the surface. At a point a little farther 
along the belt a simple device turns the edges and seals them. The filled cigarette 
is carried along through a tube to a revolving circular knife which cuts it into uniform 
lengths and drops them in order in a tray near the oi>erator. These machines are 
operated by a man who has enough knowledge of the use and care of the complicated 
machine to stop it when it needs attention and adjust minor parts. The machine 
itself, which is complicated, is cared for by a skilled py*^ini«f^^ 

A simpler device sometimes used to nudce cigarettes is called handwork, though, 
strictly speaking, there are very few handmade cigarettes. No training whatever is 
necessary for this work, hence it represents a really automatic process inasmuch as 
the product is dependent upon the machine and not the worker. 

Packing cigarettes. — Cigarettes are packed by machines which make the slide-and- 
shell carton and the soft paper or tin-foil covered package. Cardboard strips being 
fed into the machine automatically, the die cuts the slide, which, with the lining 
paper or foil, va placed in position under the chute through which the cigarettes are 
carried. The machine then lays two rows of cigarettes on the slide and turns up the 
gides, making a box. A revolving circular table carries the filled slide to a second 
device which folds the foil, lining, etc., in place, and onto a third device which 
pushes the filled shell into a slide, thus completing the package. The finished pack- 
age is then dropped on a conveyor which carries it to a girl who slips in a coupon 
or fancy card. 

This machine is operated by a feeder and a tender, both girls; one who feeds ciga- 
rettes into the hopper of the chute, and the other who watches the filled boxes to see 
that they are uniformly packed and removes any that are imperfect. The machine 
is so perfect and the work so simple that little labor and practically no skill are required 
of either worker, nor is training or experience necessary. 

AUXILIARY PROCESSES. 

Box making. -^In large factories where the amount of product justifies it, the boxes 
and cartons used in packing tobacco and making it marketable are made in the fac- 
tories. Boxes of cedar and imitation woods are cut in quantity and put together 
by machine. Labels printed on the wood and gold letters are also done to some extent 
in the factories. This work requires men having a knowledge of the wood machinery, 
and to some extent experience in handling wood, as well as ability to lay out plans 
for cutting the wood to the best advantage and the setting of the machines to cut 
pieces of different sizes. 

Cardboard 6ox€».— Cardboard boxes and cartons are to some extent made in the 
factory. When this is done the factory has its own print shop and box-making depart- 
ment, equipped with printing and box-making machines, the kinds varying to suit 
the kinds and sizes of boxes desired . For the most part these processes are performed 
l>y an automatic machine attended by an unskilled worker; occasionally they are 
made on compHcated machines which require a man somewhat experienced in the use 
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of macMnery. Folding boxea made in one piece require an operator to tend the 
machine; boxes made in pieces and set up require the worker to make plans for cutting 
the cardboard, workers to cut the board on cutting machines, and another set of 
workers to cover them. Covered boxes are used to a limited extent only, usually 
for &kncy holiday boxes, hence is a relatively unimportant part of the work. When 
planning the layout for cutting, some ability for figuring is required, but as this is 
usually done by the for«nan, little is required of the man who operates a cutting 
machine. Such ability requires a knowledge of the fundamentals of arithmetic and 
simple fractions, which may be acquired in night classes if desired. 

Trimming. — Trimming is a process of putting fancy strips and labels on the outside 
of the cigar boxes. This work consists of dipping the fancy strips of paper on the 
pasting board, and pasting them over all the edges of the box. Labels also are dipped 
on a pasting board and pasted on the inside of the box lids. Lining paper is pasted in 
to protect the cigars from the box. These processes though simple require skill in 
the use of paste and accuracy in placing the strips and labels on the box, for it is all 
done with no guide but the eye. Like labeling and stamping little training for this 
work is required. A few weeks* experience gives the necessary facility in handling 
the work. 

STATISTICS OF WHITE WOMAN AND GIRL WORKERS IN THE TOBACCO 

INDUSTRY.^ 

Data gathered on schedules taken by agents of the survey from 150 white women and 
girls in the tobacco industry are presented in the following tables. 

All of these workers reported that they were bom in the United States. Ninety -six 
per cent of them were bom in the State of Virginia and nearly two-thirds (62 per 
cent) in the city of Richmond itself. 

If the proportions here shown apply to the total returned by the census,* more 
than 1,400 of the 1,496 white women and girls employed in the tobacco industry in 
1910 were native Virginians and more than 900 of them were daughters of Richmond. 
While the corresponding numbers for 1914 may be somewhat greater, there is no reason 
to conclude that the proportions born in Richmond and in Virginia have materially 
changed. Clearly, the educational qualifications of these workers have been deter- 
mined almost entirely by the public schools of Richmond and of neighboring counties 
in Virginia, and it may be safely assumed that the industry wiU be in the future 
dependent upon the local schools, for the training of its workers, in no less degree than 
it has been in the past. 

Conjugal condition. — ^With few exceptions the workers covered by these schedules 
were single, only 9 of the 143 reporting being married and 5 widowed. These pro- 
portions indicate that there are employed in the tobacco factories between 1,300 and 
1,400 unmarried white women 8uid girls. 

Age. — The classification by age shows that 72, or 48 per cent, of the white women 
and girls covered by the returns were between the ages of 16 and 20; 23, or 15.3 per 
cent, reported that they were under 16, and 55, or 36.7 per cent, that they were 21 or 
over. Of the latter group, 35 were from 21 to 25 yeais of age, only 20 of the 150 being 
over 25. 

It appears that the tobacco industry does not to any considerable extent employ 
married women, and that girls do not commonly remain in the industry after the age 
of 25. Approximately nine-tenths of the workers from whom schedules were obtained 
were unmarried and nearly nine-tentjis were under 26 years of age. Girls entering 

1 A few schedules taken from colored workers have been excluded in order to make the group of 
workers to which the compiled data apply hon^ogeneous. 
'• Bee Table 95. 
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BULUXur or the bubbau or lasob szA^nsnca. 



tbs iaduftry, to a laige BiAjotilsr ol cam» wiiii» in it eiily a fev yaais, aad loT a it 
upoagottijigniaiiied. ThkinaylM90ly*ooottAtlortkepiepoiidertuice,iAt]iereq«0^ 
flMde by 1h» worken lor evaaing clMns, oi Mch subjeeU m iewiog and cnoking ov«r 
osauneiciAl or induitrial mibjecto. 

Aff9 at entrwiee. — ^It islme, aka, that eooipaiatiTBly lew wooma eater the indiMtry 
aflor the age of 20. Only 14, or leee thaa ooe-teafth ol the number covered by the 
echedulee, etatod that they weie 21 or over vhea they begea woikiiig in the industry 
and only 7 that they were over 25. The nuaber who b^gea work under 14 yeaie of 
age was 17, or 11.3 per cent; the number lor the agea 14 and 15 yean, ^, or 44.7 per 
cent, and ler the agea 16 to 20 yean, 52, or 34.7 per cent 

Oempadom. — ^In the tablea claew tying workem by occi^MitkNi, data lelating to hand 
and machine workera, reapectively, aie tabulated ai^iiantidy. 01 the 150 white 
women and girla, 03 were eug^iged in handworic and 57 in machine work. More than 
half of the hand worken were packen, and 47 of the 57 machine woriben were either 
buncbera or loUera. While hand packing and machine bumping and ralHa^ are the 
principal empk>yme]it8 lor white wranen and girk in the tobacco induetry ae caizied 
on in Richmond, the numben given for theae and for other oocupationa can not be 
taken as indicating the proportionfl in the aeveral occupations in the industry aa a 
whole. At the present time, machineB are being introduced which will supplant 
apme of the hand wooers. 

As compared with the hand workers, a larger proportion of the machine workers are 
under 21 years of age. This results in part &om the fact that the handwork is gen- 
erally more skilled, and in part from the fact that the hand woribers include such 
groups as inspectors and teachers, who are commonly selected from worken who 
have had arelatively long experience in the industry. As shown in Table 07, following, 
76.9 per cent of the machine worken were under 21 yean of age, the cmrei^nding 
percentage for the hand workera being 53.8. A detailed daaaification by age period 
and occttpatLon is given in Table 06. 

Table 9T.— AGE DISTBIBUTIOK OF 160 WHITE FEMALE HAND AND ICACBINE WOBKXBS 

IN THE TOBACCO INDUSTBY. 





Number. 




Percent. 


- 


Age group. 


Bmd 

workets. 


MaehiBe 
workers. 


Hand 

and 

maohiiie 

workers. 


Hand 

workeis. 


Machine 
workera. 


Hand 
and 

workers. 




8 
42 


15 
80 


23 

72i 


8.6 
45.3 


20.3 
52.4» 


1&3 


1ft to 20 T4tin . . . r - . r r . . . . 


4&e 






Total, nader 21 Tcan 


60 


45 


95 


51.8 


78. « 


IB.1 






21 to 30 years 


31 
12 


11 

1 


42 
13 


33.3 
12.9 


19.3 
1.8 


2&0 


31 Tears and 4W. 


8.7 






Total. 2i years aiadofflr.^. 


43 


12 


55 


40.2 


21.1 


36.7 




Total, all agfd 


93 


57 


150 


100.0 


100.0 


loao 
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Tabu M.— AOES of UO WHITE FEMAJLB VORSXB8 £N THE TOBACCO INDU8TBY, BY 

OCCUPATION. 



Ooaapatiflo. 


Under 
16 years. 


16 to 20 
yean. 


21 to 30 
years. 


31 to 40 
years. 


41 years 
Mid 
over. 


AUages. 


Ptn orntock gfrlf.. 




1 
1 

2 

4 
1 
4 
1 
7 
8 


2 

1 

I 

6 
1 
8 
2 

7 


1 

1 

1 
2 




4 


Hollftra ..,.....„ ... 






3 


Paekeis: 

Big cigan 






4 


Liitle'cigars '. 






12 


CherocHts 






2 


C^arettes 




••••♦• •• •• 


1 


8 


Slfcedphig. 






8 


OiMuilated tobaooo 


2 
6 


8 




10 


Banders 




9 


*'4»«piMnerff.........x 




1 




1 


Linm.......... .... 




9 


1 

1 




10 


WeiAcrs 








1 


Pol'^re. csrtoBff. 




1 
2 
5 

1 






1 


Shoulderers 




1 
2 

1 
2 






3 


Trt«nm«» 








7 


TeacJiers .^.. . 








2 


Inffpectorif 




1 


1 


1 










Total, hand i«rorlcers 


8 


42 


31 

8 
5 
1 


10 


2 


93 






Machiiia w«rkara. 


6 
6 
2 

1 


15 

11 

3 




24 


BoUers 


1 




23 


Feeders, cigarettes and coupons 




6 


Feeders! paper 1 






1 


Pac^fTSi cigarfrttesf „ 




1 






1 


Banders 




1 




• 


1 


Box makwv 




1 






1 














Total, machine worlreni 


15 


80 


11 


1 




67 










23 


72 


42 


11 


2 


150 







Years in the industry, — ^More than one-third of the 150 workers reported that they 
had been in the industry not over 18 months, the proportion who had been in the 
industry not over 18 months being higher among machine workers than it was among 
the hand workers. Of the machine workers 86 per cent had been in the industry 
less than 4^ years, and of the hand wcvkeis 60.2 per cent. In the following table is 
given the classification by yeazs in the tobacco industry: 

Table 99.— YEARS OF EMPLOYMENT IN THE TOBACCO INDUSTRY OF 150 WHITE 

FEMALES. 



Years in the industry. 



Under 6 months 

6 months to 1^ years. 

U to 24 years 

-- "^ years 

years 

years 

years 

years 

years 

iyears 

0} to 14f years 

14| to 19| years 

82 years 



2 to 33 

$ to 4| 

4 to 

6i to 6^ 

6 to 7 

7 to Sl 
8. to 



Total. 



Under 4i years... 

4| to 9^ years 

9| years and ofv^er. 

Total 



Hand 

workers. 



Ntmbtr, 

8 

20 



8 

11 

14 

4 

4 

3 

3 

6 

2 

1 



93 

Percent. 

60.2 

30.1 

9.7 

100.0 



Machfaie 
workers. 



Nwmber. 
6 
21 
11 
8 
8 
3 
1 
8 
1 



67 

PerceiU, 
86.0 
14.0 



100.0 



Hand 

and 

machine 

workers. 



Number, 

14 

41 

20 

16 

14 

17 

5 

7 

4 

8 

6 

2 

1 



150 

Percent, 
70.0 
24.0 
6.0 

100.0 
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The data relative to the different occupations in the tobacco industry at which each 
of these 150 white women and girls worked indicate that while thore is considerable 
shifting from one occupation or process to another among the hand wwkers there is 
comparatively little among the machine workers. Of the 93 hand workers 33 had 
been employed at more than one sort of work in the tobacco industry, while only 6 
of the machine workers had done any work in the tobacco industry other than that 
which they are now doing. Among hand workers the proportion who had worked 
at two or more occupations is greater for those who had been in the industry not 
over 4} years than it is for those who had been in the industry a longer period. This 
is accounted for by tjie fact that in some factories the policy has been adopted in 
recent years of shifting the new girls from one hand process to another. There is no 
evidence in the data that the acquirement of skill in one process usually leads to 
promotion to another line of work. Although the several processes are with few 
exceptions easily learned, girls who have acquired facility in one line of work find 
It to their advantage, so far as immediate wage-earning capacity is concerned, to 
remain in that line of work. The following table shows the number of different 
occupations worked at in the tobacco industry by hand and machine workersy dsssi- 
fied by years of exi>erience in the industry: 

Table 100.— NUliBER OF DIFFERENT OCCUPATIONS AT WHICH ISO FEMALE HAND 
AND MACHINE WORKERS HAVE WORKED, BY YEARS IN THE TOBACCO INDUSTRY. 





Nomber who haye worked at— 


Total 
nnn^ 


Years in the industry. 


One 

occupa- 
tion 

only. 


Two or more occupations. 


Two 
occupa- 
tions. 


Three 

oocupa- 

tions. 


Foot 

occapa- 

tions. 


Fiye 
occupa- 
tions. 


Six 
occupa- 
tions. 


Total. 


report- 
ing. 


Hand Workers. 

Under 6 months 


6 
13 

4 
3 
7 
10 
3 
3 
3 
2 
5 
1 


2 
6 
3 
3 
4 
2 
1 
1 










2 
7 
5 
5 


8 


6 months to 1 i vears 


1 
2 
2 








2D 


li to 24 years 








O 


2 to 3> years 








8 


3< to 4 years 








11 


4 to 5 years 




1 




1 


14 


& to 6 years 


4 


A to 7t years 










4 


7. to 8 years 










3 


84 to 94 years 


1 

i' 












3 


94 to 144 years 


1 
1 








ft 


144 to 194 years 








2 


32 years 








1 
















Total, hand workers 


60 


24 


7 


1 




1 


33 


93 






Machine Workers 

Under 6 months 


6 
17 
11 
8 
3 
3 
1 
2 














ft 


6 moiiths to 14 years 


1 


2 


1 






4 


21 


14 to 24 years 






11 


24 to 3 years 














g 


34 to 4i years 














3 


4 to 54 years 














3 


6i to 6i years 














1 


64 to 74 years ^ 

7< to 84 years 








1 




1 

1 


3 


1 






1 
















Total, machine workers 


51 


2 


2 


1 


1 




6 


57 


Gnmd tnt-ftl . . . .... 


111 


26 


9 


2 


1 


1 


39 


150 







Only a small proportion of the white women and girls from whom schedules were 
taken reported that they had at any time worked in a wage-earning pursuit outaide 
of the tobacco industry; 127, or 85 per cent, of 150 reported that they had not been 
80 employed.* 



1 The remaining 23 reported the following, occupations or places of employment outside of the tobacco 
industry: Department store, 5; biscuit factory, 2; bookbinding, 2; stenc^raphy, 2; cake factoy, 2; and 
1 each the following: Bakery, hosiery mill, shirt factory, underwear mill, butter-tray factory, dress- 
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Hours of labor, — ^The regular working time per week and per day is shorter in Bum- 
mer than it is in winter, and generally throughout the industry Saturday is a short 
day. As reported by the workers in the several occupations, the regular hours per 
day in summer on days other than Saturday range from 6} to 10, the usual working 
time being 8 or 8^^ hours; in winter the hours range from 8^^ to 10, the usual working 
time being 9 or 9^^ hours. Hours on Saturday in both summer and winter range 
from 4 to 6. Hours per week in summer range from 35 to 56, the usual working time 
being 45 to 48 hours; in winter the range is from 48 to 56, the usual working time 
being 50 to 54 hours. No uniform regular scale of hours obtains throughout the 
industry, the working time varying from establishment to establishment and being 
reduced irregularly in the slack season. In Table 101 are given by occupation the 
regular hours per day, on Saturday, and per week, in summer and in winter, accord- 
ing to the returns made by the workers. The irregularity in hours is so considerable 
that the reports of individual workers are not entirely consistent. The inconsistencies 
arise in part from the fact that, where the hours vary irregularly, the several reports 
refer to different times, and, in part, from the ^t that in some cases average working 
time, or range of hours, is reported. The returns as tabulated give, nevertheless, 
a fairly accurate accoimt of the condition prevailing in the industry as regards work- 
ing hours. In making up Table 101, which follows, reports of hours by some workers 
from whom complete schedules were not obtained have been included. 

tablb 101.— hours of labor in the tobacco industry, by occupation, as 

REPORTED by WHITE WOMEN AND GIRLS. 



Occupation. 



Hand workers. 

Pen or stock girls. . . 

Rollers 

Packers: 

Big cigars 

Little cigars 

Cheroots 

Cigarettes 

Sliced plug. 

Granu£itea to- 
bacco 

Banders 

Stamp issuers 

Liners 

Weighers 

Folders, carton 

Shoulderers 

Trinuners 

Teachers 

Inspectors 

Machine workers. 

Bunchers 

Rollers 

Feeders, cigarette 

and coupon 

Feeders, i>aper 

Packers, ci^ette. . 

Banders 

Bo:^ makers 



Regular hours of labor. 



Per day (except Saturday). 



Summer. 



8 



i 




8-8J-8i-10 





Winter. 



8J-! 



9*-10 

^^ 

9J-10 

8H0 
94-10 

^ 
Of 

^ 

8J-9i-9*-10 



8i-«i-9i-9|-9|-10 



8J-9i-9$-10 
9- 



On Saturday. 



Summor. 



"t 






5f-6 



5-6J-6 
5 
5 
5 
55 



Winter. 



5 

4-5-5J-6 
5 








Per week. 



Summer. 



148 
45 

45-48 

47-48 

47M8^55-55| 

37i-47i 

48 

48 

48 

53 

48 

375-43-55-55* 

45-45M8 

45-48 

40-48-55i 



45i-46-48-48J 
45-45i-4&-48i 

40-46-48-48^ 
50 
48 
48 
48 



Winter. 



48-^ 
53 

53-^14-55-56 

50-53^54-55]^ 

- 54-55 

52-54-55-^ 

52H5 

46i-48-^4-55-5d 
54-55 
48 
48 
54 
48 

47J-48-53-54-54I 
48-53 
47i-53-54-55i 



47i-48-53-54-55i 
47-49-52-54-55i 

47i-48-53-55J 

52 



making, embroidery, telephone, 5 and 10 cent store, mattress factory,, awning factory, tailor shop, paper- 
bag factory, bottling company, envelope factory, teaching, optical company, boarding house, shoe factory, 
candy packing, morocco factory, commercial employment, bi this list 5 workers are included twic^ 
1 is included four times, and 1 five times. 
> As low as 35, July to October, 1914. s Not reported. 
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Separate reporta of hours woriced are obtained from each of 18 establidunents in 
the tobacco industry. These reports, which are tabulated in Table 102, are in general 
consistent with the reports of individual workers tabulated in Table 101. In the 
case of each establishment included in Table 102, the statement of hours was obtained 
from at least four individuab, including foremen, mstnagers, and others holding 
positions ol responsibility. Separate statements were obtained covering the hours 
worked by white and by colored employees respectively, indicating hours per day, 
on Saturday, and per week, in winter and in sununer. The 18 establishments covered 
by these data reported an aggregate, exclusive of office force, shipping clerks, and 
foremen, ol 6,266 employees, of whom 3,126 were white and 2,140 were colored. The 
aggregate reported by them is thus approximately equal to the total number (5,355) 
of laborers and semiskilled operatives in cigar and tobacco factories in 1910, as reported 
by the Federal census. 

Table 102.— REGULAR HOURS OF LABOR IN SUMMER AND IN WINTER IN 18 ESTAB- 
LISHMENTS ENGAOED IN STEMMING, MANUFACTURING, AND SHIPPING TOBACCO. 



Establish- 
ment No. 



Hours worked by employees. 



Per day (except Saturday). 



Per week. 



Summer. 



^Tiite. 



Col- 
ored. 



1. 

2. 

3. 

4. 

6. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15- 
16. 
17. 
18. 



7 
7 

7-7, 
8 



9 



0) 



8 
0) 
H 
8 



8 

0) 
9 
8 

2 111 

10 

0) 

0) 

9 



White. 




Winter. 



Col- 
ored. 



55 



52i-n55 
bi-54 


48 


53 



49M2 
55 
53 

52^-^ 
531 
63} 
55 
54 
53 
53 



£3 



1 Shut down. 



' Night and day shifts. 



Wages. — White women and girl workers in the tobacco industry are paid generally 
by the piece, but in some cases by the hour, day, or week. 

The piece rates for cigar workers are per hundred or per thousand cigars, bunched, 
rolled, banded, or packed. The rates vary with the size and quality of the cigar, and 
with the style of the packing, being relatively higher for the finer grades of cigars, 
which require more skill and care in bunching and rolling, and must be carefully 
shaded in packing. For cigarette packing by hand, rates are usually per hundred 
boxes; for machine packing rates are either by piece or by day. For packers of sliced 
or cut-plug tobacco, rates are per hundred boxes or bags. In one shop, a syBtem of 
bonus paying is reported, bunchers being paid 10 cents on a dollar earned, provided 
they had worked full time during the week; the same rule obtaining in the case of 
rollers, provided in addition that they have made a good average. In Table 103, 
which follows, the data relating to wages have been taken off the schedule by occupa- 
tions. Reports of earnings and wage rates in the different occupations were obtained, 
also from a considerable number of workers from whom complete schedules were not 
taken, and these reports have been incorporated in the table. 
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Table 108.— EARNINGS OF WHITE FEMALE WORKERS IN THE TOBACCO INDUSTRY, 

BY OCCUPATION.! 



Occupation. 



Hand wwkcn. 

Pen and stock girls. 
Rollers and bunch- 
ers. 

PackorS) big cigars. 

Packers, little ci- 
gars. 
Fai^ccSy cheroots. . 
Packers, cigarettes. 



Packers, sliced plug 



Packers, granulated 
tobacco. 

Banders.. 

Stamp issuers 



Liners... 
Wei^^ers. 



Folders, cartons. 

Shoulderers 

Trimmers 

Teachers 



Inspectors 

MacUne woriE< 

Bunchers.... 
Rollers 



Feeders, cigarette 
and coupon. 

Feeders, paper 

Packers, cigarettes . 



Banders 

Box makers. 



Earnings per week or wage rate per day 
or hour. 



97M to SIOJSO per wk.; 15o. to 18c. per hr. 
18 to $10.50 per wk.; $16 highest 



17 to $12 per wk.; $16, highest; $1.25 per 

day. 
$6 to $6.25 per wk., slow worker; $7 to $9, 

avo-age; $10, high; $15, highest. 

$1.20 per day, average 

$5.28 per wk., lowest; $7, slow packer; 

$15, nlghest; 7c., lie, to 16o. per hour; 

$1.25 per day. 
$5.28 to $8 per wk., usual; $12 to $14, very 

fast packers; lie. per hour; $1.25 per 

day. 
$5.28 to $8 per wk.; $18, hi^est; lie. per 

hr., usual. 
$4 to $8.50 per wk.; $11 to $12, highest . . . 
$5J»perwk 



$5.28 per wk.; lie. per hr. 
$7 to $8 per wk 



$5.28 per wk.; lie per hr 

$7 per wk., low; $9.50, high 

$6 per wk., low; $7 to $9, usual; $11, high , 
$10.10 to $10.50 per wk.; 18c., to 20c. per 

hour. 
$6 to $10.50 per wk.; 15c. to 20e. per hr 



$6 to $7 per wk., low; $8 to $10, usual; $12, 

high; $20, highest. 
$6 i>er wk., low; $7 to $9, usual; $10 to $12, 

high. 
$5 to $8 per wk. ; $1.25 per day. Learners, 

$4 per wk.; 75c. per day. 

$7 to $11 per wk 

$4 to $8 per wk., piecework: $1.25 per day. 

Choice of day or piece rate. 



20c. per hr 



Piece rate. 



lie, llic.. 12c;, 25c. to 30c. per 100 for 

rolling; l5c. per 1(K) for bunching short 

filler; 2So. for long filler. 
15c., 20c., 25c., 30c., 40c., 50c. to 65c. 

per 1,000. 
9c., 12c., 15c., 17c., 17ic., to 300. per 1,000; 

15c., usual. 
15o. to 170. per lilOO. 
8c. to 9c. per 1,000 cigarettes; 8c. to 16c. 

per 100 boxes. 

7)0. to 9c. per 100 boxes. 

15c. per 200 boxes or bags. 

15c., 20c. to 2Sc. per 1,000. 
Where the issuer puts on the stamps, 
15c., 18c., 20c., to 25c. per 1,000. 

7c. (7^.) per 100 ounces in lots of 1 
ounce (or 2 ounces). 

50c. to $1.20 per 100 boxes. 

50c, 80c., $1 to $1.20 per 100 boxes. 



12c.. 14^., 15c., 16c., 17c., 20c., 30c., 32c., 
34ic., 35c., 38c., M)c. to 60c. per 1,000. 

lie, 12c., 14c., 15c.. 16c., 38c., 40c., 50c., 
60c., 70c., 80c. to 90c. per 1,000. 



47c. per 100,000 cigarettes. 
25c. per 1,000. 



1 For comparison the wage of colored workers in the tobacco industry may be noted. The principal em- 
I^oyment of colored women workers is machine or hand stemming. For machine stemming, according 
to reports from five stemmeries, these workers are paid 2 and 3 cents per pound, or a rate ot 8 cents per 
hour; for hand stemming, according to reports from 9 stemmeries, the rates are from 1 to3} cents per pound, 
the union rate being 9 cents per hour or $1.25 per 100 pounds. In some stemmeries workers have been paid 
by the day (h* week, the rates being 75 cents or $1 per day, and from $3 to $5 per week. For c(dored men 
employed chiefiy In handling, sorting, steaming, and flavoring, the rates are $1, $1.25, and $1.50 per day, 
or $7.50 per week, the range in the shipping room being from $7.50 to $10 per week. Coopers are paid 35, 
55, and 75 cents per hogshead, according to size. 

Earnings for individual workers vary from week to week, being determined in 
part by ihe number of hours worked, in part by the varying speed of the worker, and 
in part by the varying qualities of the materials used. The quality of the wrappers, 
for example, which varies more or less from week to week, is an important factor in 
determining the number of cigars which can be rolled in a given time. While workers 
vary in their capacity to work fast, it seems to be generally true that individual 
workers vary their speed within certain limits more or less at will. These factors in 
combination account for the wide range of earnings reported severally for the different 
occupations. 

Comparatively few workers earn regularly, or even occasionally, the highest rates 
specified in some of the occupations, and many of the workers regulate their work 
BO as to earn a fairly uniform wage from week to week, which is considerably below 
the maximum of which they are capable on occasion when working at their maximum 



276 



BULLETIN OF THE BUBEAU OF L&BOB STATISTJC8. 



speed. The ekruinga of the average worker in diBerent weeka are tairly indicatMl 
by the rangea flhown in the table. Heeianuiigaor ranges of eamingBare given in the 
Uitlt M reported by the worketa, except that where reports from difierent worken 
diow that the wage varies irregularly within certain fairly well-defined limits, only 
the limiting wages are specified. Hie data are not presented aa a complete statem^t 
of earnings or rates of wages of irtiite women and girls in the tobacco indostry, bat 
only as a summariiation of the earning and rates reported by workers to agents of the 
survey. In machine bunching, tor example, irttere the production per woiker it 
limited to a certain number of bunches pet day, or where difficult, tender ftveign 
wrappers are used, rates per thousand run considerably above those specified in the 
table. 

ComKcwnt o/ empioyment. — In answer to the question "Does your ir<ak inv<dvia 
physical sliunT" 138 of the ISO white women and giri woAen replied "No;" 130 
of these workere answered "No" to the question, "Does your work involve nervous 
strain?" and 148 stated that their work did not impair health. In Table IH the 
answersto these inquiriesare tabulated by occupation. Only 3 of the 93 hand wwken 
and only 1 of the 67 machine workers stated that their work involved physical etnin; 
14 of the hand workers and 6 of the machine worken stated that their work involved 
nervous strain; only 1 of (he 150 worken stated that her work impaired health. It 
is clear from these replies that in the opinion of the workers conditions of employ- 
meat in the tobacco industry for white women and girls ore ntia&hCtory. 

TuLE IM.-CONDITIONB OF EKFLOYltEKT THAT INVOLVS PHYSICAL OB NBSVOUa 
STRAIN, OR THAT TEND TO IHPAIR HEALTH AUONO WHITE FBltALES EMPLOYED 
IN THE TOBACCO DiBUBTRY, BY OCCUPATION. 
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Schooling. — Age at the time of leaving school was reported by 144 of the 150 workers. 
Approximately one-fourth — 24.3 per cent — of those reporting left school under 14 
years of age; nearly one-half — 45.1 per cent — left school at the ages of 14 and 15, and 
29.9 per cent at the ages of 16, 17, or 18. One worker reported no schooling whatever. 
The age 15 is given more frequently than any other. The data relating to age at 
leaving school are tabulated in Table 105, which follows: 

Tablb 105.— age at LEAVINO SCHOOL OF ISO WHITE FEMALE WORKERS IN THE 

TOBACCO INDUSTRY. 



Age at leaving sduxd. 


Hand 
workers. 


Machine 
workers. 


Total, hand and ma- 
chine workers. 
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Number. 


Percent. 


Ma finhoolfnif ... --,,--. , , 


1 




1 


a? 








11 'V^arS .-,„,,.,,,,„.-,^,^ r--,r r-r--T t- 


2 

6 

15 


1 
4 
7 


3 
10 
22 




l^V^aXS. ...... . .-T r-,,-^-,- -T-r T-- 




13 vears.. • 








Total, nndflr 1< ywn 


23 


12 


35 


24.3 






14 Tears....... 


15 
22 


16 
12 


31 
34 




IS ve&rs........... 








Total. 14 and 15 vears 


37 


28 


65 


45wl 






16 years 


20 
5 
4 


9 
5 


29 
10 

4 




17 -years 




18 vears 










Total. 16 to 18 yecurs 


29 


14 


43 


29.9 
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Total, all fiu?es 


93 


57 
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Owing to the fact that some workers had attended ungraded schools, or schools in 
other communities organized differently from those in Richmond, some uncertainties 
attach to the classification of individual workers according to grade reached before 
leaving the school. The error in the classification of individual workers is, however, 
not sufficient to invalidate materially the significance of the statistics given in Table 
106. While 18, or 12.6 per cent, of the workers reporting had taken work beyond 
the seventh grade of the grammar school, which in Richmond would imply entrance 
to the high school, no worker reported a complete high-school course, and 49 had not 
gone beyond the fifth grammar grade; 40 left school on completing the sixth grade, 
and 35 on completing the seventh. These figures indicate that the primary need 
of a very laige proportion of these workers as regards schooling is for general elemen- 
tary courses equivalent to the grades of the grammar school. From the data presented 
in Table 108 it is apparent that this need for general elementary courses is very 
generally felt by the workers themselves. 
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Tablk 1M«— grade REACUED before leaving SCHOOL BY 150 WHITE F 

WORKERS IN THE TOBACCO INDUSTRY. 
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To the question, "Is any high-school training of value in your occupation?" 14S 
replies were made, of which in only 7 cases the answer was "Yes"; only 10 of the 
143 replying to the question, "Is a complete high-school training of advantage?" 
answered "Yes." The negative answers should not be understood as indicatrng 
that the workers attach no value to high-school training, but only as indicating their 
estimate of high-school training as preparation for work in the tobacco industry. 

Only 21 out of 150 workers reported that they had taken courses of study of any 
kind since leaving school. In the following table is shown the numb^ who had 
taken courses and the character of the courses taken: 

Table JL07.— COUKSES OF STUDY TAKEN SIKCB LEAVING SCHOOL BY WHITE FUILALB 

WORKERS IN TOBACCO INDUSTRY. 



School and ciMirse. 
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PuMic nigjbt school. 
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General elementary 
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Subjects suggested for evening classes. — Each of the workers interviewed was asked to 
express her preference as regards subjects to be taught in evening classes, assuming 
that she herself were to attend such classes. One or more subjects were specified by 
each of 99 workers, 51 workers expressing no preference. The subjects proposed are 
listed in the table foUowing, which gives also the number of workers indicating each 
subject. In 63 cases, general elementary courses were specified, including such sub- 
jects as writing, spelling, and arithmetic. Sewing was specified in 40 cases, and cook- 
ing in 17 cases. Other subjects proposed were millinery, dressmaking, bookkeeping, 
telegraphy, elocution, and singing. 

Table lOS.-SUBJECTS TO BE TAUGHT IN EVENING CLASSES, SUGGESTED BY WHITE 

WOMEN AND GIRLS IN THE TOBACCO INDUSTRY. 



Subjects suggested. 



General education . 
Sewing , 

Cooking. 



Stenc^raphv.. 
Commercial . . . 

Millinery 

Dressmaking.. 
Bookkeeping . . 

Tele«rapny 

Physical work. 

Elocution 

Singing 



Total. 



Number of requests for spe- 
fled suDjects. 



Hand 
workers. 



36 
26 
10 
3 
1 
1 
2 
1 



1 

i 



82 



Machine 
workers. 



27 
14 
7 
1 
2 
2 
1 



1 

i 



56 



Total. 



63 
40 
17 
4 
3 
3 
3 
1 
1 
1 
1 
1 



»138 



1 Fifteen hand workers and 8 machine workers reported 2 subjects each; 3 hand workers and 5 machine 
workers reported 3 subjects each; 32 hand workers and 19 machine workers reported no subject. 



APPENDIX G.— PLAN FOR A DIVISION OF INDUSTRIAL EDUCA- 
TION IN RICHMOND. 

During the progrees of the industrial mirvey, when schedules were being taken from 
the workers either at their places of employment at the noon hour or at their meetings 
at night, many individual requests came to those engaged in making the survey for 
courses of instruction relating to specific trades. Carpenters asked for plan readings, 
plasterers for drawing and estimating, electricians and steam fitters tar subjects relat- 
ing to the theory of their trade, and mechanics in other lines of work made similar 
requests. Later, requests for specific courses came from trade groups of workers, the 
group being large enough in most cases to justify the organization of the dass and the 
employment of a teacher. These requests seemed to be so sincere and the demand 
for instruction so general that the supeiintendent of the schools formally requested 
those engaged in making the industrial survey to undertake the work of organizing a 
certain number of classes and of securing teachers with practical experience in the 
shop, and to make a report to him after the classes had been organized, indicating the 
courses of instruction outlined for each class. 

In compliance with the request from the superintendent of schools, a plan was out- 
lined and classes were organized. A brief description of the proposed organization 
and courses of instruction is given below. The plan, it should be understood, was not 
a recommendation of the general survey committee. 

PLAN OF ORGANIZATION. 

For the piirpose of securing the highest possible efficiency in the conduct of the 
special classes which are to be established, and the highest possible quality of in- 
struction, it is proposed to organize a division of industrial education, under the direc- 
tion of the superintendent of public schools. 

ASSISTANTS TO THE SUPERINTENDENT. 

The classes to be established, and the special problems to be studied, group them- 
selves naturally under three heads: (1) Industrial education for men and boys; (2) 
trade classes and household arts for women and girls; and (3) vocational classes in 
colored schools. The plan provides, therefore, for assistants to the superintendent, 
who will be his representatives in charge of the three groups specified. 

FACULTY. 

Since there are many new situations to be met and new problems to be solved it is 
essential that provision be made for frequent and purposeful discussion, in which each 
person concerned with the work of administration or of teaching shall feel free to con- 
tribute his share to the common fund of knowledge and experience, and assume his 
share of responsibility. In this, as in many other situations, there is wisdom, or, at 
least, the minimum of liability to error of judgment, in the counsel of many. 

There should be regular meetings of the faculty, at least once each week, which 
should include all instructors, under the leadership of the superintendent and his as- 
sistants. The work to be undertaken in faculty meetings should be carefully planned 
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and outlined for at least several weeks in advance. In addition to consideration of 
the necessary details of school management and routine of instruction and keeping 
records, there should be systematic and continuous study of industrial and economic 
conditions in their relation to education and of the special problems of industrial 
education. Thoughtful reading and discussion of the best current literature on voca- 
tional education should be stimulated. 

ADVISOBY COMMITTEE. 

An advisory committee should be organized for the purpose of assisting the superin- 
tendent and the faculty in the development of whatever plans for industrial education 
may be decided upon. The advisory committee is to consist of one or more employers 
and one or more employees from each of the principal occupations represented in the 
classes that may be established under the division of industrial education. It is 
expected that the advisory committee will render assistance in the following ways: 

(1) The members of the committee will meet with the superintendent and the Acuity 
from time to time in order to consider general questions of policy and development; 

(2) the members of the committee will offer advice and suggestions as to courses of 
study to be given, and as to special groups of workers to be served (this will usually be 
accomplished by individual members serving on the special committees, as noted 
hereafter); and (3) the members of the committee will follow up the work done in 
the classes as organized and offer suggestions as to x>ossible improvements and desirable 
modifications. 

SPECIAL COMMITTEES. 

In each of the three groups composing the division of industrial education it is pro- 
posed to organize a number of special committees, for the purpose of intensive study 
of certain features of the work. The special committees will bring in reports on their 
studies to the faculty from time to time. Each special committee will include one or 
more members designated by the faculty and one or more members designated by the 
advisory committee. In each case the chairman of a special committee will be a mem- 
ber of the faculty. The special committees to be organized include: 

Vocational research and guidance: An outline of the work of this committee, in some 
respects the most important of all, has been submitted in a separate report. 

Elementary industrial classes: A study of the place, purposes, and methods of the 
elementary industrial (or so-called prevocational) classes. 

Apprenticeships: A study of apprenticeship agreements in force in this commiinity 
or elsewhere, and possible improvements or extensions. Because of special condi- 
tions this committee will probably not be organized in connection with classes for 
women and girls at present. 

Library: TTie collection of helpful books, periodicals, and reports; arrangement of 
the same in such a way as to render the greatest possible service to students and 
instructors; maintenance of a suitable room for reading and study. 

Continuation classes for journeymen: A study of the problems of evening classes. 

Part-time classes: A study of the possibilities of part-time day classes for apprentices 
or others in such occupations as will lend themselves to the necessary adjustments. 

ORGANIZATION OF CLASSES. 

After careful consideration it was decided to organize the classes by trade groups 
in order that each class should be composed of men who would have the same common 
interests as regards class instruction bearing upon their regular occupations. It was 
also decided to have one instructor in complete charge of each class and to secure, 
if possible, men for teaching who knew the daily work of their class from practical 
experience. It was also thought best to adopt the plan, as a general policy, of pre- 
paring daily lesscm outlines on mimeographed sheets, the problems in drawing, in 
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mathematics, and in all subjects to be secured as far as poesible from the experience 
of the members in the class. It was realized that exception to this would have to be 
made in some cases— for example, electricians— and textbooks used at least for refer- 
ence. 

With this method of instruction decided upon, the men who had applied were called 
together and the proposed work explained to them. The selection of the class night 
was made, some classes coming two or three nights per week. It seemed that three 
nights per week was more time than most men could afford to give because of the 
various other meetings they attend, but it was thought best to experiment on the 
plan and to omit one night should it seem advisable after a fair trial had been made. 

The difficulty of this plan is the proper grading of the members of the class in 
arithmetic and the similar subjects. This difficulty is partly minimized, however, 
by limiting the classes to about 15 members, thus providing for much individual 
instruction. It seemed that the three salient points of the plan (1) common interests 
of the members of the class, (2) the ability to make the instruction fit the needs of 
the class by making the lesson outline from the daily experiences of the men, and 
(3) the personal contact that obtains between teacher and members of the class were 
such as to demand for the plan a fair trial. 

One difficulty, whatever the method of instruction, is that encountered in securing 
men as teachers who possess the trade and technical knowledge necessary for the 
proper instruction of the class and who are at the same time capable of teaching the 
subjects asked for and stimulating the interest of those enrolled in the class. 

In the case of two classes where enough men had applied for instruction to justify 
the employment of teachers, business conditions became such that it was necessary 
for a number of these men to be laid off before the classes were fully organized. As 
a consequence, most of them left Richmond to seek employment and the classes were 
started with a very small number enrolled. It was thought advisable to start work 
with the small number and try to build up the classes during the first month rather 
than wait for an indefinite period to begin. 

Holders . — The first class organized consisted of a group of stove molders, 12 in 
number. A peculiar situation exists in the stove foundries of Richmond in that the 
molders practically never work on Saturday. Consequently the men asked for per- 
mission to meet Tuesday and Thursday nights from 7.30 to 9.30 and on Saturday 
mornings from 10 to 12. This was the first part-time or day continuation work organ- 
ized. The courses of instruction asked for consisted of shop or trade arithmetic, blue- 
print reading, and composition, spelling, pxmctuation, and kindred subjects, all as 
closely related to the trade as possible. This class desired to start arithmetic at the 
very beginning to give a review to those who needed one and to teach those funda- 
mental principles to the men who had not learned them previously. Problems have 
been drawn from the daily work of the men and they are being encouraged to bring 
to the class all problems that give them difficulty at their work. These problems will 
be kept and the course of study next year can be greatly improved. 

Papers on different aspects of the trade have been written for the work in com- 
position and these corrected for spelling, punctuation, phraseology, and mistakes 
commonly made in writing. The misspelled words have also been copied in the 
lesson outlines, so that the class may keep, from day to day, a list of such words. 
Later in the course a brief study of some of the most common metals will be made 
and the hygiene of the molders* trade discussed by the class and by some physician 
who has made a study of the actual conditions in Richmond. Simple blue prints 
have been given the men to work from and to study in order to acquaint them with 
the symbols used, the views required, and the manner of showing the different views 
of an object. It is the expectation that with drawing of this character the men will 
be able to understand simple working drawings in the near future. As they progress 
in their work more difficult problems will be given. 
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Although 18 molders implied for admiflaioa to the class, only 12 enrolled — ^some of 
the remaining ones being compelled to seek work in other towns temporarily, wh^i a 
slump came in the stove manufacturing business, because of the depressed businesEi 
ccmdltionfl at that time. 

Carpenters. — ^Twenty-«even carpenters have formed a class for instruction in trade 
arithmetic, leading to estimating, plan reading, and composition, spelling, punctuation, 
and other work of this character. These men desired above all other things to learn 
to read plans of buildings and to make estimates ther^rom. Consequently, they 
are now working from plain, easy, working drawings, leading up to the drawing cl 
simple plans. They will be encouraged to bring to the classroom drawings of the 
buildings they are at that time working on, and instruction will be given them on 
those plans. Sample drawings fr(Hn architects have also been secured and these 
will serve to show the methods used by different draftsmen. This class began with 
a review of the fundamental operations in arithmetic, and as soon as they became 
profici^it enough they w^!e given work in estimating from plans. The composition 
work has included a description of the tools used by the carpenter, an account of 
atHne of his daily woric, a letter of application for a position, and other topics of equal 
importance. The same method of correcting papers is used as in the class for molders, 
and these pap^s are to be kept, to note the improvement made by the class in six 
months. The carpenters' class meets Monday, Wednesday, and Friday nights, 
from 7.30 to 9.30. 

Plasterers. — ^Twenty-five colored plasterers formed themselves into a class for 
instruction in trade arithmetic and estimating, plan reading, composition, spelling, 
and punctuation. Some of the men requested instruction later in the course in 
free-hand drawing as applied to ornamental work. As in the case of other classes, 
a review of arithmetic was first given them, in order to find out how to group them 
for this instruction. Many were able to und«*take simple problems in estimating, 
as, for example, figuring the cost of plastering a room when the size was given them. 
They could not, however, estimate on the same room when shown the plan of it. 
Their work, therefore, has been and will continue to be a close correlation of plan 
reading, estimating, and composition work, spelling, writing, and punctuation. Later, 
talks from practical plasterers on ornamental work will be given, and the men who 
desire it given the opportunity to study free-hand drawing. This class meets Tuesday 
and Thursday nights from 7.30 to 9.30. 

Electrical workers. — ^Twelve electricians made application for instruction two nights 
per week in the theoretical and technical phases of their work, together with the 
mathematics and drawing necessary to read and to estimate from the prints the 
material needed on a job. Aftcar these men have progressed far enough in their 
drawing, they will study plans furnished by local architects and from them will 
make simple wiring diagrams and plans. The code will be studied to acquaint the 
men with the rules and regulations in force. Other subjects, to be deteijnined by the 
men themselves, will include a study of the three-wire system, transformers, formulas 
for determining size of wire needed, theory of the dynamo and motor, and many 
other top ics that a well-rounded electrician should know . This class meets Wednesday 
and Friday nights. 

Metal workers* apprentices. — A class of 15 apprentices, representing workers in the 
metal trades, has been organized for the study of drawing and shop mathematics, 
together with other important and interesting work that will be studied from time to 
time. It is the plan to map out a progressive course for these apprentices to cover 
several years, or during the term of apprenticeship. It is very important that a 
machinist be able to work from blue prints and to make all necessary calculations 
required in his work. The drawing and mathematics are so important and so closely 
related that special stress must be put on these subjects. The dra.^^ng must lead 
from simple problems to advanced ones in machine design. The use of formulas 
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will be explained and the men enoounged to use them whenever poasible. The 
mechanism of the machines used in metal work is to be studied with a history oi 
the development of such machines. Subjecti sach as high-fpeed steel tempering 
and annealing, metallurgy of iron, steel, and brass, proper feeds and cuts, and all 
other kindred topics will be studied from time to time. This dasB meets Monday, 
Tuesday, and Thuraday nights. 

MaMnt'thop praetiee. — ^Fourteen men and boys formed a dasB for instruction in 
machine-shop practice. This dasB consisted largely of machinist apprentices, who 
desire to supplement their work of the day with instruction at night in shop practice, 
theory and mechanics of the machines, and blue-piint reading. Modem methods 
in machine work are taught and difficult pfeoblems met with in the shop are solved 
in the classroom. This class meets Monday, Tuesday, and Thursday nights. 

Plumben, — Sixteen plumbers applied for instruction in plan reading, arithmetic 
and estimating, composition, spelling, writing, and punctuation, all instruction to 
be as closely related to the trade as possible. The men were especially desirous of 
having a good strong course in plan reading and estimating. In acc^fdance with 
these requests, a class for plumbers was formed and the men given simple drawings 
to work from. As soon as the symbols and conventions are mastered, work in reading 
and drawing plans is given. Architects' plans, showing the plumbing diagrams 
and specificatbns, are used at all times in the classroom. The arithmetic leads up 
to the estimating of the amounts and size of materials needed on a job, and iMtpers 
written on the interesting phases of this trade. This class meets Monday and Friday 
nights. 

Cooking, — ^Twelve men (colored) at Maury School requested a course in the cooking 
and serving of foods. The men were in the academic work in the school, and they 
wished to devote one or two nights per week to cooking and the remaining time to 
academic subjects. The class was formed and the men wore given work leading up 
to the preparation of menus. As the men become proficient they will be given 
advanced work in the planning and preparation of menus and in the correct way of 
serving food. This class meets on Thursday nights. 

Woodworhing, — ^A sufficient number of men and boys applied for woodworking to 
form several classes. None of these classes is composed altogether of wookworkers, as 
there are a number of boys who work at other occupations during the day. lliis 
work, however, will tend to hold the boys in their academic work, for piacticaUy 
all of them take academic work on the school nights when they are not taking wood- 
working. The work consists of problems of a thoroughly practical and useful nature, 
graded to meet the needs of the members. The practical woodworkers are given 
work in advance of the boys not in the woodworking trades. As far as the time will 
permit, instruction in reading drawings, etc., is given and simple drawings made. 

PLAN FOR PREVOCATIONAL INDUSTRUL SCHOOL. 

OBJECTS AND PUBPOSES. 

The necessity of vocational guidance and direction for children who are likely to 
face early the complexities of our modem industrial and commercial life points to the 
need of securing for these children the kind of life experiences which will give them 
some basis upon which an intelligent choice of a life career may be made. 

A second very important purpose of the prevocational school is to organize a course 
of study that will appeal to boys who have lost interest in the work of the regular 
graded school and who have either left school because of such dissatisfaction or are 
contemplating early withdrawal. The results of the experiment made here in Rich- 
mond last year offer a suggestion as to what may be accomplished in this direction. 
These results duplicate the experience of other cities in which similar work has been 
undertaken. 
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II a course of training is to be formulated which will help boys to find themselves 
and enable them to make an intelligent choice of their work in the future, it must be a 
varied one. What is needed is not a course in woodworking, or a course in metal 
work, or printing, but rather an organized training in the practical arts, which will 
include experiences from many fields of employment, such as woodworking, cement 
and concrete work, metal work, printing and bookbinding, and electrical construc- 
tion. Such a plan should consist of a series of jobs, projects, or enterprises, which, in 
their accomplishment, will give to the boy an appreciative understanding of funda- 
mental processes in the more important industries. 

One-half of the time in school should be given to related work in language, mathe- 
matics, indtistrial geography, industrial history, and, in general, to preparation for 
active and intelligent understanding of civic and social responsibilities. From the 
outset the success of all the bookwork will depend upon the degree in which it is 
interpreted in terms of the industrial and social relationships. If the interest and 
capacity of the boy are to be properly tested, in the process of self -discovery, the 
experiences in the shops must be as real as possible. 

EXPERIENCE OF ONE YEAS. 

The experience of one year with an experimental class along these lines in Richmond 
has already established not only the value of this kind of effort in interesting boys who 
had in part lost their interest in what the r^^ular school had to give them, but also the 
importance of certain factors in determining the success or failure of such a scheme. 
There are now in the schools a sufficient number of boys who were in this experimental 
class, and who are eager for the resumption of the work, to form the nucleus of a second- 
year group as soon as a school is organized. 

ENTRANCE REQUlREMENTa 

Boys to be admitted to this school should have completed the work of the 5B grade. 
This particular form of instruction is planned for boys who look forward to leaving 
school at a relatively early age in order to go to work, and who desire the help of the 
school in reaching a decision as to what line of work they may enter with the greatest 
prospect of success. In no sense la this school to be considered as a provision for 
defective, delinquent, or incorrigible boys. 

RELATION TO THE HIGH SCHOOL. 

The rank of this school corresponds to the last two years of the regular elementary- 
school course and requires the same amount of time for its completion. Graduates 
from this course should be admitted to the manual-arts courses of the regular high 
schools, upon the recommendation of the principal of the prevocational school and 
the superintendent of schools. If at any time in the future the public-school system 
of Richmond should be reorganized so as to provide for intermediate or junior high 
schools, covering the last two years of the elementary-school period and the first year 
of the present high-school period, the plan proposed herein for the prevocational school 
is adapted to fit in admirably with such reorganization. 

EQUIPMENT. 

The equipment for the academic classes should provide seats and desks at which 
certain kinds of work can be carried on under the same conditions that obtain in other 
school rooms. In acfdition, there should be tables and chairs to accommodate the 
special kinds of group work and drawing. The construction of the tables will afford 
excellent problems for the shop classes. There should also be provided the necessary 
equipment of blackboards, wall charts, maps, teachers' desks, bookcases, and storage 
facilities. 
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The woodworking shop ahould be provided with the necoBaary equipment d beaches 
and hand took for the preliminary instruction in the use of toob and materials^ and 
for handling practical problems of repairs and construction. In addition, there should 
be installed a carefully selected, but not necessarily expensive, equipment ci wood- 
working machines, including band saw, circular saw, planer, tool grinder, and mortis- 
ing machine. 

The equipment for the printing and bookbinding shop should be complete enough 
to provide for the handling of small job work, such as would be us^ul in the school 
system. This equipment, in addition to the necessary type, furniture, cases, stands, 
etc., should include one or two job presses, stock cutter, wire stitcher, and the neces- 
sary bookbinding equipment of sewing frames, presses, etc. 

The equipment of the metal-w(»rking shop should ]»ovide for the handling ol the 
class in small groups engaged in a variety of processes. The benches can be conr 
structed and installed, and the vises mounted, by the boys. The sheet-metal equip- 
ment should include a break, punches, soldering outfits, etc. Th»e should be 
installed not to exceed two or three hand-blown forges, with outfit of blacksmith's 
tools, and equipment for tempering and hardening metals. Instead of the usual 
elaborate and costly machine-shop equipment, it is proposed to install simply a few 
typical machines, to make possible the handling of practical repairs and construction 
jobs, and to give an insight into the fundamental machine operations. The marhines 
selected might include two lathes, a small planer, drill press, and tool grinder. 

The equipment of the electrical construction shop should be sufficient to provide 
for the handling of a variety of problems la telephone, tel^;raph, lighting, and power 
work. Frames and stands can be constructed by the shop classes. There should be, 
in addition to the small tools, supplies, fittings, etc., one or two small motors, switch- 
boards, testing apparatus, and electrical appliances. 

An estimate on the cost of the suggested equipments is presented on page 288. 

COURSE OF STUDY. 

The outline of the proposed course of study is as follows: 

First Year. 

a. Woodworking, half-year, three hours per day. 
6. Printing, half-year, three hours per day. 
c. Bookwork, entire year, three hours per day. 

SecoBcl Year. 

a. Metal work, half-year, three hours per day. 

6. Electrical construction, half year, three hours per day. 

c. Bookwork, entire year, three hours per day. 

Sags aated Third Year. 

It is believed that the experience of the next two years will develop a demand for a 
third year of more advanced work on the part of those boys who shall have completed 
the course as outlined, and who wish further training. Such a third-year class could be 
organized to great advantage, and might take either, or both, of two forms, as follows: 

(1) A day vocational class, in which the pupil definitely specializes in some one line, 
chosen by himself, in the light erf his experiences during the first two years. Two- 
thirds of the time of the course should be taken up with intensive work in the shop 
and drafting room and the remainder with related bookwork and such other study as 
will best aid ^^rn to prepare for the vocation in which he has chosen to specializo. 

(2) A part-time class, which should be arranged to dovetail in with a working pro- 
gram involvii^ a wage-earning occupation. The details will have to be worked out 
as the conditions arise, but in certain occupations it would imdoubtedly prove feasible 
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to difffnifw pupils from their places ol employment lor one or more half days per week 
in order to permit of school attendance. In such a class the time might be devoted 
entirely to bookwork, or divided between bookwork and shopwork, or bookwork and 
drafting or otherwise adapted to the special needs of the group. 

The following condensed outlines suggest the way in which it is proposed to treat 
the work of the first two years: 

Academic work (approximaUly Ml/ time). 

English: Language work based on reading, much of the reading to bear upon indus- 
tries. Composition, dealii^ with the occupational work of the school, bufdness cor- 
respondence, business forms, spelling, and penmanship. 

Arithmetic: To be of a very practical nature, including fundamental processes, 
short methods used in business, business and trade arithmetic, with emphasis on 
immediate application to the industrial work of the school. 

Geography: Chiefly industrial, and closely related to history. 

History: Closely related to geography, and dealing with the industrial and com- 
mercial development ol the city, State, and country. 

Civic and social duties: Relation of the individual to the country, State, and com- 
munity; relation of the worker to his work, to his employer, and to his fellow work- 
men; duties and responsibilities, both civic and social, with special reference to sani- 
tation, personal hygiene, etc. 

Industrial work {approximately half time). 

Woodworking: To consist principally of carpentry, including such other forms of 
work as may be called for by the projects undertaken. Study of tools, machines, 
and materials; problems in laying out and erecting small frame structures, such as 
garage, poultry house; problems in framing, truss construction, and repair work, with 
emphasis on the latter. 

Metal working: To consist of work in hot and cold bar metal and sheet metal; prac- 
tical problems in repairs and construction which develop in the equipment of the 
school will supply work for some time to come. This will include such work as the 
making of brace and angle irons, bolts, machine and belt guards, simple tools, pipe 
cutting and threading, metal parts of electrical and other apparatus. 

Printing and bookbinding: To consist of the simpler forms of job work, mainly the 
printing of forms, cards, announcements, etc., required for the school; this work to be 
supplemented by special work in Ei^liah, proof reading, design, and color harmony. 

Electrical construction: To consisjt of elementary work in battery construction, 
magnetism, induction, small motor and dynamo construction, wiring, and electrical 
measurements and testing. Experiments with batteries, induction coils, and the 
wiriQg of bell, telegraph, telephone, and other circuits will be worked out on specially- 
constructed frames. 

Cement and concrete: To consist of simple repair and construction problems, to be 
developed in connection with the work in the wood shop, including such projects as 
the laying of concrete walks, curbs, coping, together with the building of a number of 
small models to illustrate principles of building and bridge construction. The needs 
of the school will offer opportimity for every variety of practical work for some time to 
come. 

Drawing: To be elementary in character, but practical, and related directly to the 
projects undertaken by the pupils in the various shop courses. 

PROGRAM. 

The following table shows the arrangement of classes suggested for first and second 
year work. There should be a shop teacher and a teacher of bookwork for each year. 
Classes should be limited to 15 to 18 pupils each: 
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Moodajrs, WedncsdmjrB, and Friilays: 

Morning 

Afttfnoan 

Tottdays and Thundajs: 

Monrfng 

Aftovoon. 



First year. 



Section 1. 



Bhopwork. 
Bookwork. 



do 

Bhopwork., 



Section 2. 



Bookwork., 
Shop work.. 



do.... 

Bookwork. 



Second year. 



Section 1. 



Shopwork... 
BooVwork... 



do 

Shopwork.... 



SactknX 



Shopwork. 
do. 



While section 1 of the firat-year claas is receiving instruction in the woodworking 
shop during the first half year, section 2 is in the printing shop. During the second 
half year the two sections are reversed. Similarly, the two sections of the second- 
year class alternate between the metal shop and the electrical shop. In all cases one 
half of each day is spent in the shop and the other half in bookwork, as already noted. 

It has been previously mentioned that if the interest and capacity of the boy is 
to be fairly tested, the experiences given him must be as near like the actual shop 
as possible, otherwise that experience will lack reality. Therefore the instructcHns 
must be men who possess not only a general acquaintanceship with and knowledge 
of the indiistries represented in the courses of study, but they should give evidence 
of ability to make intelligent study of the progress in methods and processes of 
work in industry. This would insure the teaching of methods of working which 
are abreast of the times rather than obsolete methods for which many schools are 
criticised. Salary increases and promotions in rank for instructors should to a large 
extent be based upon such studies. These studies should be made, at least in part, 
by actually working in industrial establishments during vacation periods. 

In order that the closest relationship may be maintained between the bookwork 
and shopwork, instructors, so far as possible, should teach both branches. In addi- 
tion to the requisite knowledge and abilities outlined, the success of prevoCational 
work is dependent in large degree upon the teacher's power to hold and interest 
the pupils and upon his qualities of adaptability, originality, initiative, and keen 
interest in the successful handling of the problem. The iminterested teacher should 
be eliminated from this service. 

ESTIMATED COST OF BQinPPING PREYOCATIONAL SCHOOL. 

A. Shops. 

1. Carpentry and woodwork: 

(a) Machinery $1, 000 

(6) Tools 300 

(c) Special supplies * 300 

2. Concrete: Tools and supplies 200 

3. Printing and bookbinding: Equipment 1, 500 

4. Metal work: Equipment 1, 460 

5. Electric work: Equipment 400 

6. Drawing: Equipment 275 

7. Office and library: Equipment 176 

8. General supplies 300 

9. Installation of machinery 300 

Total 6,200 

1 Including vises and materials for making work benches, drawing tables, and cabinets. 
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In addition to the cost of equipment for industrial purposes it is estimated by 
the school department that the cost of equipping two classrooms for academic work 
would amount to $213. 

PLAN FOR CONTINUATION CLASSES FOR PRINTERS' APPRENTICES. 

Printing, more than most other industries, demands for successful and efficient 
service a body of broadly educated and skilled workers. Ever since the days of 
Benjamin Franklin the printing industry, more than any other, has shown an appre- 
ciation of its own needs by providing schools and courses of instruction for the train- 
ing of apprentices. It is necessary only to point out the work that has been accom- 
plished in this direction by the United Typotheta and Franklin Clubs of America 
to emphasize the advanced position which has been taken by these organizations. 

The training of the apprentice, as contemplated by the leaders in the industry, 
includes the giving of broad ''general education, technical equipment, and practical 
knowledge of processes in the typographical arts," much of which has already been 
organized into units of instruction and adapted to the use of the school. 

In order to be most effective, instruction in printing should consist of both class- 
room work and work in the shop, closely correlated and supplementing each other. 
Both are needed to give an apprentice a balanced training. The boy who enters 
the printing office usually does so in order to earn some money. His educational 
background is often meager, because his parents can not afford to educate him further 
in the public schools or he has lost interest in what the schools are equipped to give 
him. 

In developing a plan to meet the local situation careful consideration has been given 
to the following: 

1. Schedules secured from the printing establishments of Bichmond and from indi- 
vidual workers during the progress of the industrial survey. 

2. Numerous conferences with individuals and groups representing ail interests for 
the purpose of ascertaining local needs and demands. 

3. The facilities at present available. 

4. The possibilLties so far as the public schools are concerned. 

It appears that the present demand for training will be best met by the establishment 
of courses for apprentices in English, mathematics, and elementary design, presented 
with direct application to the printing industry. 

The following brief outlines will suggest the kinds of topics to be studied and the 
method of treatment. These suggestions are taken from the reports previously 
referred to and from other sources: 

1. Grammar and word study: Spelling, phrases pertaining to compositors' work; 
vowels, consonants, accented letters; brief list of arbitrary spellings; prefixes and 
suffixes; parts of speech; sentences — simple, compound, and complex; examples and 
study; common errors of grammar; how to use a dictionary. 

2. Punctuation: The various points and their uses; illustrative sentences and para- 
graphs; use of quotation marks, parenthesis, brackets, etc.; omission of points in 
title-p£^es and display; punctuation for special work, directories, etc. 

3. Capitals and small capitals: Usual rules for use in English language, capitals for 
nouns, adjectives, etc.; consistent use in typography, capitalization of display lines, 
capitalization of poetry, spacing of capitals, use of small capitals. 

4. Division of words: Bules for word division at end of line; study of spelling, syl- 
labication, etymology, and pronunciation; objectionable divisions and word spacing. 

5. Compound words: The hyphen and its use; natural and arbitrary word combina- 
tions; rules and their application. 

6071'*— Bull. 162—16 19 
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6. Abbreviationi and tigns: Common abbreviationB, contzactions, and sig^is; ''office 
style'* and 4>ecial requiremente; ooUoquial and dialect compoaition; abbieviationfl 
in technical and scientific work; unneoeawy abbreviatlonfl. 

7. Uses of italic: Origin and general puipoee; mismated with roman letteiB; fcffeJgn 
words, namee of ships, periodicals, etc.; italic in scientific work; for emphaas, ex- 
tracts, subheads, etc.; difficulties with kemed lettets. 

8. Proofreading: Handling proof and copy; proof readers' marks and explanations; 
example of use; reference books. 

9. Preparaaan of printers* copy: Page numbering; approved usages; paragraphing; 
dianges in manuscript, how indicated; insertions, enunires, transpositions; mayViTig 
copy for style. 

10. Typographic design: An intioduction to the study of design; tjrpe faces; har- 
mony; appropriations; tone and contrast; proportion; balance; ornamentation, etc. 

11. EiaentiaU of good design: Good printing must be well planned, appropriate, 
attractive; examples analyzed; definitions; balance; qmcing; relationship of parts; 
proportion; bordets; repeating of units; ornaments, spacing; bodt plates; bibliog- 
raphy. 

12. Layouts: Methods of la3ring out mafgins; planning dummies for books, cata- 
fegues, etc. ; proportions of pages, title-pages, etc. ; layouts for books, catalogues, circu- 
lars, posters, advertisements, cards, calendars, letterheads, tables, envelopes, labels, 
business forms, dummies, etc.; duplay; emphasis by the size of type; kind oar style 
of type; position, spacing; contrast; color. 

13. Rudiments of color printing: Theory oi color; spectrum; pigments; jiefinitioiB; 
scales, tests; artistic pliMses; definitions; hue, value, intensity (diroma); contrast, 
harmony, discord; color schemes; inks on tinted papers, bibliography. 

A few selected topics in the history of printing could be introduced with great 
profit. The follo^dng suggestions will serve to indicate the possibilities: 

14. Ancient writing and printing: First methods of communicating with the absent; 
picture writing; birth of the alphabet; books, their manufacturo and ornamentation; 
preservation in ancient, claasic, and medieval times. 

15. The invention of typography: Account of the invention, ^read, and progress of 
printing in the fifteenth century; story of Gutenbezg, Faust, and Schdffer. 

16. Stories of early printers: The first presses; the hand press and its successcMrs; 
stories of early American type makers and inventors. 

17. Shop mathematics: Such examples as the following: To measure composed type; 
to charge for composition; to estimate the amount of type for a page; to cast off copy — 
approximate number of words in a squaro inch; to determine the number of leads 
required for a page; to determine a well-proportioned page; to find the equivalent 
weight of paper in another size; trade customs; basis weight of paper, special sizes and 
colons; estimating the amount of stock necessary for a job. 

PLAN FOR ELEMENTARY NIOHT SCHOOLS FOR GIRLS AND WOMEN. 

This report presents a brief analysis of the following features of the elementary 
night schools of Richmond: 

I. The organization: Covering (1) admission and enrollment of pupils; (2) grouping 
of pupils into classes for effective work; (3) grading of pupils; (4) class oiganization; 
and (5) courses of imftruction. 

II. Extension of night instruction in industrial and general vocational subjects. 

III. Brief ana2ys'9 of courses for the night schools. 

IV. Qualifications for teachers in the night schools. 
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SBOOiOfSNDATiONB. 

This report recommenals:^ 

(1) That the long, continno'bB term of the elementary night school be organized on 
the short-unit baeifi with cxnuses cacefaUy planned in units of 10 lessons, or a multiple 
of 10 lessons, and that the entire jnogram for the school year be arranged on that basis. 

(2) That pupils be arranged in carefully selected groups according to occupation, 
to choice of course, to previous instruction, experience, and age, so that pupils having 
common interests and relatively equal ability may study together to mutual advantage. 

(3) That the instruction in industrial work be increased so as to give every com- 
munity within the city an opportunity to receive practical instructionL. 

(4) That selected schools a^eed uxwn by the authoritiee establish ''type classes"; 
that is, classes made up of pupils qualified to pursue a course which has as its aim 
preparation for a definite type of work, as cooking, for experienced and prospective 
professional cooks; dressmaking, for seamstresses and prospective seamstresses; me- 
chanical drawing for the carpenter; trade art for the printer, etc. Type classes should 
be organized in schools for colored as well as for white pupils. The types should 
differ, however, to meet the ability and prospects of the pupils. 

(5) That teachers for night classes be selected on the basis of (a) personal qualifica- 
tions and interest in social welfare; (6) actual experience in subjects to be taught. 
This is especially necessary for teachers of industrial subjects who should have actual 
buaness experience in the subjects they are to teach. 

(6) That uniform methods of admission and enrollment of pupils, the keeping at 
attendance records, the dismissals from classes, and the recording of grades, and sum- 
maries of all kinds, be used in all schools in order that reports for all the schools for 
any given month and for the school year may be interpreted in the same way in ord» 
to make necessary facts uniform, comparable, and exact. 

(7) That all schoolrooms used -for night classes be adequately lighted for both hand- 
work and bookwork, preferably with electric lights. 

OBGANIZATION OF NIGHT SCHOOLS. 

Under present conditions night schools are a v^ry impcnrtant feature of the public- 
school system for these reasons: 

(1) They furnish the only means of reaching and training wage earners and others 
who for various causes can not attend day classes. 

(2) They give an opportunity to reach large numbers of people at a comparatively 
small total annual cost. 

The organization of a night school is a difficult task. It presents a much greater 

variety of problems than a day school; the time necessary for carrying out plans is 

limited and the varying ages and interests as well as the wide diversity of ability of 

the pupils who throng the classes make it a stupendous problem. Each year should 

strengthen the organization, however, as the new ideas and improvements gained by 

past experiences are incorporated. These gradual changes will also help to bring 

about h^her standards of instruction and greater and more desirable uniformity than 

exist at present. 

Admiaaioii and EnnOmeiit •f Pofils. 

The yearly session of the night schools should open with at least two nights for 
enrollment of pupils of the previous year and for the admission and enrollment of 
pupils not previously enrolled in night classes. It is necessary and advisable usually 
to make it possible for pupils, at other times in the year, to enroll at any time they 
appear at the school, thus the next year's enrollment may be b^un before the close 

1 The plan and recommendatUms hero given do not necessarily represent the views of the surrey 
committee. 
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of the present year. This plan enables the principal to arrange classes before the 
opening night for the pupils already attending school. 

Admission to night classes should be made periodically rather than every night, 
unless some special provision can be made for late comers. Constant interruptions 
and the frequent reviews necessary to inform new pupils about the work take too 
much time and effort, besides not being fair to those who have been in the class from 
the beginning of the session. 

Admission should be granted after conference with the principal and teachers 
assisting the principal. The conference should result in a record of the applicant for 
file in the office and should contain a simple history of the pupil to which the teachers 
should have access in order to understand more fully the needs of the pupils who 
come to them night after night. This method can be used quite successfully where 
the constant-enrollment plan is used. 

Where large numbers of pupils are gathered into classes for a short night session it 
is practically impossible for the teacher to know pupils well enough to be sure she is 
meeting their needs by the instruction she is giving them. The application card 
with its brief history very materially helps to meet this problem. 

With the application cards in hand and a brief conference with each pupil they 
can be placed for the first tryout in the class which seems to be best suited to their 
individual needs. If, however, pupils have not found the type of work they desire 
in one class, provisions should be made, through the principal's office, for necessary 
transfers. 

Admission to classes should be made through the principal's office after the appli- 
cation card and conference have determined where the pupil belongs. A small 
printed form or the application card itself may be used for this purpose. When the 
application cards are used this way they should be collected and filed in the office 
for permanent records. 

Enrollment of pupils is completed in the classroom and record of it kept by the 
teacher as well as in the office of the school. 

Instead of depleting the classes as is sometimes argued when this more rigid system 
of admission and enrollment is used, it makes those who have gained a place anxious 
to keep it and new pupils more desirous ot gaining entrance to the classes. 

Enough pupils should be admitted in the beginning to allow for a normal drop in 
enrollment. When the decrease very appreciably exceeds the normal rate of 20 to 
25 per cent, the course should be discontinued and reorganized on a different basis at 
the beginning of the next unit-course session. 

The records should be made to show the number of pupils dropped and the number 
of new pupils admitted to the course, and under no circumstances should pupils be 
admitted to courses merely to keep up the record of attendance. As night schools 
increase and the work becomes more efficiently organized, the success of the work 
will be less and less rated on attendance and increasingly on accomplishment. Much 
as every earnest principal and teacher wishes to make education reach every boy and 
girl, man and woman in the community, he realizes that getting pupils into a school 
room does not educate them . A good organization of the night school, as good or better 
if possible than that of the day school, care with regard to admitting and enrolling 
pupils, and proper grouping of the pupils will go far to put the night schools on a 
really efficient basis. 

Gronpiitg of Pnpfls. 

A very important factor in night-school work is the grouping of pupils for the purpose 
of establishing a bond of interest and cooperation in the student body of each class. 
This applies to all types of night-school work and should have the serious attention of 
principals as well as teachers, as much of the failure of night classes is due to mixed 
groups of people wholly indifferent to, and to some extent antagonistic to, each other. 
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Groups may be determined in the following ways: 

1. By daily occupation — ^when advancement in the occupation is desired. 

2. By choice of courses made by applicant. This method is possible, however, only 
in proportion to the care with which courses are planned and defined. They may be 
arranged so as to indicate in a general way the reason for the applicant's choice. 

3. By previous instruction and exi)erience. 

4. By social ties outside the school — for friends like to be together. Girls frequently 
will not attend night school unless they have friends in the classes, and parents are 
often unwilling to allow girls to attend night classes unless there are friends with whom 
they can return to their homes. 

5. By age. Age alone can not be used as a basis for grouping pupils, but it is an 
important feature in subdividing groups. Older women of exx>erience and judgment 
can not, as a rule, be expected to work successfully with young, incapable girls. 

Gndiiig of Pafib and daas Organisitloiu 

As pupils return to night classes year after year, the grading of classes and arrange- 
ment of courses in sequence become necessary and are perhaps as desirable and im- 
portant factors in getting the right people in the right place in night classes as in the 
day schools. Conditions, advancement of pupils, and courses in the night schools 
differ somewhat from the same factors in the day school, hence the methods for grading 
and arranging classes for night schools should parallel rather than copy methods used 
in the day school. 

Courses arranged so as to fit into one another, leading from step to step, give the 
serious, earnest pupil an opportunity to make his work count in a desirable way by 
making it possible to take a number of subjects for a full course and graduation. 

Grading the academic elementary coiu^es is relatively easy where the straight ele- 
mentary course is being followed as in the case with many young men and women who 
look forward to completing the work of the grade school or high school. Records of 
work and credits given for courses completed should be added to the application or 
office record blanks. 

When academic study is being alternated with manual training or household arts 
courses, care should be taken to have groups coincide so that academic instruction may 
be related to the practical work in a desirable and profitable way. 

Games, reading rooms, recreation rooms, and moving pictures should be arranged so 
as to accommodate a group or groups that have corresponding interests. Atihletic 
games should group together those best suited to play together. Table games and 
story-telling and folk dancing all need grading, in a sense, so as to keep a relatively 
keen interest. 

Important as grading of night classes may be, it should never be allowed to stand out 
as the most important issue; it shoidd not be used in such a way as to discourage those 
who find it possible to attend night classes in a more leisurely fashion than the younger, 
more robust pupils. In the hands of a wise and sympathetic supervisor or principal, 
the grading as well as the grouping of pupils may be made adequate for the proper 
management of the school and the best interests of the pupils without being too evident 
to the pupils. Some pupils may be eliminated through a closer organization and 
grading of the work, but the earnest pupils for whom the school has something real and 
vital to give will far outnumber those who resent restrictions.* 

In industrial classes all that applies to the grading and grouping of pupils in general 
courses shoidd also be applied to the practical work. Effort should be made to deter- 
mine the fitness of the pupil for the course. It is not enough that the girl wishes to 
make'her winter dress, she should know something about sewing in order to undertake 
such a large and difficidt task. Some preliminary work or simple test may be used to 
determine the fitness. Shifting pupils in industrial classes to work for which they are 
fitted and discouraging them from trying the impossible, is largely a matter of tact in 
dealiiAg with the individuals for which change of grade or class is necessary. 
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Bmt to Dataffi^s tto CSHmw OlvM fai Mlgl* 

The d«iniada oi pupils UAually serve as a pretty safe guide in determining the 
counes. If, however, pupils are not ready to undertake work which they elect, the 
teacher or the supervisor should show the pupils the futility of attempting to do what 
they are unprepared for and tactfully guide them into the type and grade of work they 
are capable of performing acceptably. 

The pupils* choice of courses is frequently governed by what they hear from others, 
or because friends have chosen them. Relatively few venture to ask for courses not 
advertised. For this reason it is well to anticipate — ^to suggest a number of courses 
from which they may choose, always of course with the stipulation that the number of 
applicants must justify the organization oi a claas. A printed folder may be used for 
this purpose. A good sized bulletin outside the schoolhouse door is an excellent 
means of advertising courses, and, when enrollment for ni^^t classes b^iins, lists of 
courses may be placed conspicuomly on the blackboard, where applicants may read 
them readily and make a choice of courses intelligently. 

In order to plan courses that are really of interest and worth to the pupils in any 
community, the one in charge of the school should know the social life of the district, 
the conditions of living, types of amusement favored, the probable educational bent of 
the people, and their daily occupations. With some knowledge of these things as a 
background, suggestive courses may be made to conform with the lives of the people. 

There should be careful study of the success of the courses, their adequacy to meet 
^■HartiTig conditions and the varying ability and interests of pupils. From teim to 
term and year to year changes and adjustments should be made accordingly. 

EXTENSION OF NIGHT INSTRUCTION IN INDUSTRIAL AND GENE1I>L VOCATIONAL 

SUBJECTS. 

Courses for the night schools should be made to conform to the wishes of the pupils 
who attend them as &ur as possible and consistent. Many of them are adults who 
know their deficiencies and the demands of everyday life well enough to choose 
what they need and can use. For them choice is relatively a simple matter. 

In studying their needs it is important to know their day occupations and to choose 
as their teachers men and women having a knowledge of and sympathy with the 
daily work as well as the social life of the neighborhood in order that proper corre- 
lation may be made. This applies to purely academic courses as well as to industrial, 
continuation and general household arts courses. 

TypeoTCoanes. 

Nightrschool courses should be organized on a short-unit basis; that is, a defiidte 
and relatively small number of lessons forming the course, which deals with a definite 
subject or part of a subject in a given time. Such a course should cover a definite 
amount of work with a definite aim or result in view, as 10 iessoiis in broad making, 
or 10 lessons in shirt-waist making. Each course of lessons should have only the 
number of definite points which can be taught satisfactorily in the time set. Courses 
should be made to follow one after another in desirable sequence so that pupils com- 
pleting one course acceptably may continue in the next course of related work of 
higher grade and thus avoid confusion in the school organization or loss of time on 
the part of the pupil. 

The best results will not come through a long course \vlth a more or less undefined 
and a distant aim, but results will be realized by dividing the work up into short 
courses as described. 

The imit-course system lends itself to academic courses as readily as to industrial 
courses, and when any given course or grade includes both academic and industrial 
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instruction they may readily be arranged so as to coincide in length. Promotion in 
one should not depend upon promotion in the other, however. This iirogularity 
can be adjusted as in ajiy departmental plan or by the subject promotion methocl.' 

Seope of Nlfht-School CaufMi. 

I 

Night-school courses may be divided broadly into three types: 

1. Academic courses, which include (a) graded work looking toward the completion 
of the elementarynschool course; (6) continuation or related academic courses, in 
which the demands of the day occupation are used to form the basis of instruction; 
(c) General academic courses, ungraded; and (d) reading room and story telling. 

2. Industrial or practical arts courses: (a) Trade continuation courses, as cooking for 
cooks, dressmaking for dressmakers, and millinery for milliners, (b) Household arts 
courses for housekeepers; for women at work in offices, stores, and factories during 
the day these courses may be cooking, dressmaking, sewing, millinery, household 
decoration and sanitation, keeping accounts, the family budget, home nursing, first 
aid. (c) Household management for the home or boarding house. 

3. Recreation and physical education: (a) Personal hygiene; (6) athletic games, 
such as ringtoss, tag, pass ball, volley ball, handball, basket ball, tether-ball, folk 
dancing, dramatic games, and others; (c) table games, such as checkers, crokinole, 
backgammon, chess, etc. 

4. Clubs and lectures, such as (a) civic or current-events club ; (5) neighborhood club ; 
(c) mothers' club; (d) fathers' club; (e) clean-up club, cooperative street cleaning; 
(/) lectures, preferably with pictiues — science, art, literature, history, and biography. 

Academic courses, both graded and ungraded, are highly desirable, especially when 
the subject matter of the courses can be used to have some bearing on the a£Eairs of 
the life of the pupil. 

It is more desirable, however, to have the latter type of related academic work 
than the purely formal grade work whenever possible, as it tends to vitalize the work 
for the pupil. To be able to put to use daily the things which are learned at night 
makes for real education, which fact brings emphasis again on the importance of 
knowing the day occupation of the pupils. 

Industrial and practical vocational courses in the night schools as well as i& the day 
schools are becoming more deisrable and necessary for those who leave school to go 
to work often before completing the grade work. Continuation work in the day 
occupation is more desirable, especially when the industry lends itself to night instruc- 
tion, as drawing for the carpenter and the machinist, design for the dressmaker, and 
color study for the printer. 

When the industry does not offer an opportunity for vocational instruction in the 
school, general courses, especially in household arts, as cooking and sewing for the 
women workers, are very helpful. These courses should be seriously planned, how- 
ever, and real instruction and real serious study be the aim, a^d not merely new 
dresses and new hats, an occasional meal, and a good time, though pleasure in the 
class activities shoidd be a part of the school work. 

Industrial courses should be made vocational, — ^As much attention to preparation for 
wage earning should be given in evening classes as possible. Whenever an attempt 
in this direction is made, special provision for instruction that will lead toward em- 
ployment in local establishments should be made. When a desirable degree of skill 
has been gained by individuals in the class, attention may also be given to placing 
pupils in positions. It is not too much to hope that this will some day be done in 
evening schools. 
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ANALYSIS OF GOUS8ES FOB NIGHT SCHOOLS, 
ladofllrlal Coonw for Night Ommm for Giria and Woman (White). 

I. For women in the home: 

1. Cookery for the family. 

2. Family sewing. 

3. Care of the house. 

4. Hygiene for the family. 

5. Buying of food and clothing for the family. 

6. Household accounts — cost estimating, etc., f or houBekeepers and women who 

keep boarding houses. 

7. Household sanitation. 

8. Home nursing and first aid. 

II. For women and girls at work outside the home: 

1. Continuation courses — ^junior and senior courses. 

A. For saleswomen and clerks: 

a. Salesmanship and business methods. 

b. History and theory of store occupations. 

c. Simple accounting. 

d. Personal hygiene and physical exercise. 

B. For office clerks and stenographers: 

a. Advanced stenography and typewriting for speed and accuracy. 

b. History and development of stenography. 

c. Modem methods of office work, their origin, etc. 

d. Business English — ^letter writing, punctuation, and spelling. 

e. Filing. 

f . Personal hygiene and physical exercise. 

C. For factory wcHrkers: 

a. Trade methods, when trade lends itself to such instruction. 

b. Factory system — ^routing of work, personal account of work and 

how to compute it. 

c. Simple accounting, checking up methods. 

d. Personal hygiene and physical exercise — their bearing on work- 

ing efficiency. 

e. "Safety first" and "first aid.'' 

2. General household arts courses for women workers; home-making courses. 

A. Cooking: 

a. Simple home cookery, foods in season, left-overs. 

b. Preparation of the meal; menus, how to plan them. 

c. Cost of foods; how to buy; how to store. 

Cooking is probably most successfully taught by devoting a 
short course to the preparation and cooking of one type of food, as 
a course in vegetable cookery, one course for winter v^etables, 
and another for summer vegetables later on; a short course on the 
making of quick breads or raised breads; a short course on the 
making of soups and the like. Such courses may be concluded 
by a simple meal in which the foods prepared during the course 
form an important part of the meal, and a series of courses may be 
80 arranged as to give instruction in all the main courses of a meal, 
and thus the series ends logically with a meal, every part of which 
has been studied. 

B. Household sanitation: 

a. Kitchen, sink, dish towels, floor plumbing. 

b. Cleaning, dusting, fresh air and sunshine as agents of cleanliness. 
Such a course will probably be more successful if incorporated 

with the cooking lessons. 
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II. For women and girls at work outside the home — Concluded. 
2. General household arts courses lor women workers; home-making courses — 

Concluded. 
C. Sewing: 

a. Plain sewing: 
(1) Undergarments (three garments) or hed and household 

furnishings, table linen, curtains, etc. 

b. Shirtwaists: 

(1) Elementary course, three garments — two plain, one 
fancy. 

(2) Advanced course, three garments — ^plain and fancy 
as desired. Emphasis placed on soft materials, 
as voile, silk, silk mualin, etc. 

c. One-piece dresses, cotton: 

(1) Elementary course, two garments — one of firm material, 
plain style; one of softer material with some trimming. 

(2) Advanced course, two garments — one semillngerie dress 
of cotton lawn, dimity, or batiste; one lingerie dress 
with lace or other trimming set in. 

d. Advanced dressmaking for experienced sewers, one cotton or 
linen dress and one woolen dress, or both. 

(1) Choice and use of commercial patterns. How to read 
patterns, how to alter patterns to suit individual. 

(2) Economical cutting. 

(3) Simple principles of fitting — ^waist; sleeve; skirt, plain, 
gored, draped. 

(4) How to choose and buy textiles — ^widths, qualities, etc . — 
for dresses and waists ; for underclothing ; for children's 
clothing; for the household. 

(5) How to alter ready-made dresses to suit the wearer. 

e. Repairing clothing: 

(1) Mending, sponging, pressing of clothing. 

(2) Brushing and pressing woolen, silk, and cotton materials. 

(3) Removing spots and stains. 

(4) Replacing hooks and eyes, buttons, skirt braid, etc. 
The above courses should be organized on the unit basis and the 

work for them suggested here subdivided if necessary for successful 
work. Dresses to be made over should be provided for in a separate 
course. 

III. Physical education and recreational courses to build up physical efficiency — to 
counteract wearing influence of monotonous labor: 

1. For girls engaged in work that requires standing position: 

A. Posture, standing and sitting, with practical demonstrations on the 
effect of bad posture. 

B. Exercises to improve posture; also breathing exercises. 

C. Rest exercises, in lying position. 

D. Folk dancing; other recreational exercises. 

E. Personal hygiene — ^bathing, sleep, fresh air. 

F. Diet; amount and kind of food. 

I 2. For girls engaged in work that requires sitting position: 

A. Posture, in sitting as well as standing, with practical demonstrations. 

B. Sitting exercises. 

C. Rest exercises, in standing and lying position. 

D. Dancing, games, etc., for recreation and physical reaction. 

E. Personal hygiene — ^bathing, sleep, fresh air. 

F. Diet; amount and kind of food. 
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III. Physical education and recreational courses to build up phjrsical efficiency-^to 

counteract wearing influence of monotonous labor— Gonduded. 
3. For older women: 

A. Standing exercises and sitting exercises, as necessary. 

B. Games suited to age and vigor of pupils. 

C. Simple folk dancing and games to music. 

D. Personal hygiene — ^bathing, sleep, fresh air. 

E. Diet; amount and kind of food. 

IV. Club work and general social activities. 

Many pupils attending the night schools who do not care for serious pro- 
gressive study may be reached through the clubs and general social activities 
of the school. This is especially true in communities in which the school is a 
social center. These pupils for the most part seek entertainment which may 
be turned to a sort of instruction without interfering with the recreational 
nature of the work if properly handled by the one in chaige of the social 
activities. These pupils, though seemingly purposeless and frequently foolidi, 
may be greatly benefited by their social hour in the school. Commendable 
work of this kind has already been started in Richmond. It needs extension, 
however, if it is to reach any considerable number of people. 

The following suggestions indicate some of the ways in which these pupils 
may be reached: 
Boys' clubs and boy scouts. 

Clubs for boys and girls together when feasible and desirable. 
Dramatic clubs. 

Reading and story-telling clubs. 
Singing clubs. 

Civic clubs and clean-up clubs (cooperative street cleaning). 
Girls' clubs and camp-fire girls. 

Embroidery clubs, crocheting clubs, or fimcy-work clube. 
Debating clubs. 
Current-events clubs. 

Illustrated lectures on popular science, on history and biography, or literary 
topics are most desirable. 

The best literature is being dramatized for the moving-picture machine 
with great success. David Copperfield has met with great approval and 
many other equally famous classics have found their way to the public through 
this popular form of entertainment. Buildings equipped with a machine can 
be supplied with rented films, or a stereopticon, which is less expensive, and 
affords similar entertainment at lower cost, may be used. 

Industrial Coaraes for Night Schools for Girls and Women (Colored). 

Cooking, household service, and laundry work, both in the steam laundry and at 
home, are done almost entirely by the colored women of the city and give lucrative 
employment to very large numbers. There are also a great many colored women 
who do not go out to work. Simple courses in cooking and housekeeping suited to 
the needs of the members of the class should be planned. Many colored women are 
engaged in dressmaking and a number of them as seamstresses, so that this is also a 
lucrative form of employment for which the school may give training. 
I. For women in the home: 

1. Cookery for the family. 

2. Family sewing. 

3. Care of the house and household sanitation. 

4. Care of children; hygiene for the family. 
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II. For women at work: 

1. For laundresses: 

A. Simple chemistary of washing; hand washing. 

B. How to take out spots— ink, rust, fruit stains. 

C. How to iron fine dresses and waists by hand. 

D. How to mend laundered clothes. 

£. Sorting and listing clothes; how to make and check up lists. 

2. For cooks: 

A. Plain cookery. 

B. Advanced cookery — ^Desserts, jellies, breads, pastry, fancy dishes, 

cakes, salads, etc. 

3. For housemaids: 

A. Care of household linen, soiled and clean; how to hem table and bed 

linen and towels; how to mend linen as it comes from laundry; 
accounting for linen, especially in large household or hotel; sorting 
and listing, marking of linen. 

B. Care of bedrooms — sweeping and dusting; care of bedclothes — airing 

and sunning. 

C. Care of dining room; table linen; silver and glass; setting the ^ table; 

serving the meal. 

D. Care of the bathroom. 

4. For seamstresses and dressmakers and women who sew at home: 

A. Shirt waists — elementary course, three waists; advanced course, 

three waists. 

B. One-piece dresses — elementary course, two cotton dresses; advanced 

course, one wool dress and one lingerie dress, optional. 

C. Children's aprons and dresses, four garments — ^two aprons, two dresses. 

D. Planning and cutting of dresses and waists — one dress and one waist, 

or two dresses; use of commercial patterns; how to lay patterns on 
the cloth — so as to save cloth; so as to cut right way of the grain 
to get the best effect; how to buy cloth to suit the pattern; fitting — 
waist, sleeve, skirt, one-piece dress; course in mending and making 
over dresses — ^ripping, sponging and cleaning, pressing, recutting 
by pattern. 

5. For nursemaids (16 years and over): 

A. Drei9sing and adjusting clothing of child — ^hot-weather clothing, cold- 

weather clothing. 

B. Bathing child. 

C. Preparation of food and feeding of child. 

D. Putting child to sleep. 

£. Simple games and busy work for the child. 

III. General industrial courses; home-making courses: 

A. Cookery for girls engaged in factory work. 

Plain cookery for family — ^vegetables, breads, meats, simple desserts, 
' left-overs. 
Planning and serving simple family meals. 

B. Sewing courses. 

Plain sewing. 

Other courses same as A, B, C, D, for seamstresses. Differences 

should be made in grouping of pupils, not mixing experienced and 

inexperienced workers. 

C. Home sanitation — care and decoration of the home. 

This course to be of value to the class should be made as practical 
as possible. A cottage near the school to be decorated, cleaned, and 
cared for, and used perhaps as a day nursery for children whose 
mothers go to work, could be made to teach some of the fundamental 
things which make for cleanliness and beauty in the home. 
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QUALIFICATIONS FOR TBACHEBS IN THZ NIGHT SCHOOUi. 

Physical and social qualifications, — ^Night-fichool work is exacting and heavy and 
should be undertaken only by teachers who are physically strong and robust. Fur- 
thermore, the night school is a social problem, and it is imperative that the men and 
women who undartake the task of instructing night-school pupils should be deeply 
imbued with a real love for social service as well as educational work. They should 
be able to interpret judicioimly and truly, both social and economic conditions that 
surround their pupils, and be able to help men and women, boys and girls, to adjust 
themselves to the business of life intelligently and profitabl> ; they should also through- 
out the school course be able to instill into thair pupils a spirit of cooperation and of 
helpfiilness to their fellows that will help them to attain the ideal of true education 
and citizenship. To do this successfully with tired people, for night pupils come to 
school after a long working day, requires enduring enthusiasm and a great deal of 
physical energy. 

Educational qualifications, — ^The educational qualifications of teachers in the night 
schools should be as high as for teachers in the day schools. It does not follow, how- 
ever, that the qualified day-school teacher of academic standing will succeed in night- 
school work. A combination of educational and personal qualifications and the 
ability to deal wisely, cheerfully, and sympathetically with adult pupils, with per- 
haps emphasis on the two latter points, is very essential for the work. 

Trade qualifications for teachers of industrial subjects, — It is most important that 
teachers of industrial subjects should have had real business experience in the sub- 
jects they are to teach. To be successful in the teaching of dressmaking, the teacher 
must have had experience in making dresses for either her own customers or those of 
a dressmaking shop in which she worked as assistant to a dressmaker. For these 
teachers the ability to teach industrial subjects from the right point of view should 
take precedence over academic qualifications, though the two combined are desirable 
and applicants possessing both may be found. 

Teachers for social work — clubSy etc. — ^These teachers need first of all a large social 
democratic spirit. They should be quick to interpret the needs and desires of the 
people who throng the night classes. They should be able to mingle easily with the 
people, and, above all, they should have the power of leadsrship, for all forms of recrea- 
tional work, from free play and folk dancing to clubs and lectures, require a strong 
leader — a person who leads but keeps herself or himself as one of the crowd, thus 
putting the leadership as little in evidence as possible. These activities are of tre- 
mendous value in inculcating the art of cooperation, civic and social responsibility, 
and social good feeling, and should have their share of attention in the night schools, 
especially in districts where the homes do not afford space for amusements. 

Attendance at night schools. — Regularity of attendance should be insisted upon, and 
continued absences unless accounted for satis^torily should constitute dismissal 
from the class. Dismissal should be determined on a fixed number of absences based 
on the number of lessons in the course. Such devices as messages and visits to the 
home and personal interest in pupils by principals and teachers help to r^fulate 
attendance. 

A pupil dismissed from a course should not be reinstated until the opening of the 
next unit course, when new classes are being formed and new pupils are being admit- 
ted. This method will invariably hold those who attend night school with serious 
intention, and the few pupils lost by the more rigid system in all probability are 
only those who drop out under the more lax system of absence without excuse or 
explanation. 

Pupils* records. — ^Permanent individual records should be kept for every member 
of every class attending the night school. This record should contain on one side ot 
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the card the history of the pupil, and on the revenie side (or on two cards, if preferred,) 
should be placed the courses taken, the grade, quality of work, and general standing 
of the pupil. These cards should be kept year after year as permanent records ol 
pupils who enter and leave the school. For those who take complete courses an accu- 
rate history of the entire course is most essential. Provision should be made for 
records, so that the question of credit may be met when complete courses are provided. 

Class records. — Each teacher should be provided with a class book, in which she may 
keep the enrollment for the classroom and her own use, and for the office records. 

Office records, — ^Office records should summarize teachers' records and keep on per- 
manent file all data regarding attendance, admission, and enrollment of pupils in 
sufficient detail to show class fluctuations and changes. A standard method of drop- 
ping pupils automatically and reinstating them should be adopted and used with as 
much care as in the regular day school. 

These records should be used as the basis for continuing courses — they should also 
indicate necessary changes and additions to be made to the school activities. 

Forms of record cards should be uniform for all schools in the city. The number 
should be as few as possible and the forms simple. The admission card may serve for 
the history and grades for the pupil. The class record may contain attendance, claas 
grades, amount of work done, and time expended, which are transferred to the admis- 
sion cards in the office. 

A recapitulation sheet made up daily or weekly should summarize general points 
as attendance, dismissals, enrollment of new pupils, and any other points needed for 
a summary of the year's work. This recapitidation planned and put into use in Sep- 
tember and carried through the school year week by week shoidd require only a few 
hours' Work at the close of the year to state in statistical form such matter as is 
required for the year's report. 



APPENDIX H.-ORGANIZATION AND WOHK OF JOHN 

MARSHALL NIGHT HIGH SCHOOL. 

The John llanhall Ni^^t Hi^ School was origiiially opened October 16, 1911, the 
enndlment for the fint year being 728 ttudenti. During 19U^14 dasBes iraie open to 
men and woinen, and boys and girb at least 12 years of age. 

The decision of the city school board to open U&e school was in respcmae to* demand 
for further educational opportunities on the part of young people, as well as those of 
greater maturity, who had been obliged to leave sdiool in order to take up the duties 
ef life. The retdy response, indicated by the rapid growth of the sdmcd dmrh^ its 
three yean of history, has more than justified the wisdom of the board in its establish- 
ment. 

The enn^ment figures for the three years, as reported in the circular of information 
far 1914-^15, are as foUows: 1911-12, 728; 1912-13, 827; 1913-14, l,6d9. 

ADMnnSTRATION. 

The school is nominally under the unmediate supervision of an assistant euperin- 
tendent, who is chazged with direction of all night-school work. Practically, however, 
the req>onBibility for administration rests on the principal, who is aided by an asabtant 
principal . All the records of the sdiool were placed at the disposal of the survey com- 
mittee, and both principal and asristant principal contributed wh ere ve r posEible to 
the collection and interpretation of data. 

The admimstration is to be heartily commended for energy and efficiency manifested 
in the organization and development of the night school. With very limited office 
equipment and clerical help a surprising amoimt of work has been accomplished. 

With practically the entire plant and equipment of the day high school available, 
and with the already established confidence of the community, the John Marshall 
Night High School may be counted on for a substantial contribution to the develop- 
ment of plans for vocational education in Richmond. 

COURSES. 

The courses of study offered in 1913-14 included the following: 



1. Language: 

English, ten classes. 

Latin. 

French, two classes. 

German, two classes. 

Spanish, two classes. 

2. Mathematics: 

Rapid calculation. 
Arithmetic, 6 classes. 
Algebra. 

3. Science: Physics. 

4. Drawing: Mechanical. 

5. Shop work: 

Machine shop. 
Woodwork. 

6. Household arts: 

Millinery, three classes. 
Sewing, three classes. 
Cooking, three classes. 

302 



7. Stenography: 

Stenography, Ax. classes. 
Typewriting, six classes. 

8. Commercial: 

Banking. 

Bookkeeping, seven classes. 

Writing, eight classes. 

9. Grade classes: 

7th Grade, four classes. 
6th Grade, three classes. 
5th Grade, two classes. 

10. Individual classes (common 

branches): 
Advanced. 
Beginning. 
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msntucroRS. 



Borne idea of the patBomiel of the teaching staff may be gained by noting the occa- 
patioDfl engaged in during the day. The following occupations were represented : 



Commercial office positions 4 

Engineer's office 1 

Draftsman 1 

Lawyer 1 

Milliners 2 

Housekeepers 4 

Teachers in public schools: 

Principals, grammar school 2 

Science, high school 1 

Language, high school 3 

Aritfametic, high school 1 

Bookkeex>ing 2 



Teachers in public schools — Ooncluded. 

Writing 1 

Music 1 

Cooking 1 

Sewing * 2 

Shopwork 2 

Grade teachers 4 

Teachers in business college 2 

Students, Richmond College 2 

Students, medical college 6 



Total 44 



Typewriting 1 

HOURS OF INSTRUCTION. 

During the school year 1913-14 classes were scheduled for the evenings of Monday, 
Tuesday, and Thursday, for two hours — ^7.30 to 9.30 — ^for 28 weeks, October to April. 
The school was in session 77 nights, exclusive of registration and examination periods. 

Of 1,089 students enrolled at the end of the first month, October 30, 1913, 504, or 
46.3 per cent of the total number, w^re enrolled in courses consisting of three sub- 
jects, each reciting 40 minutes three nights per week. Examples of these combi- 
nation courses are: Stenography, typewriting, English; bookkeeping, writing, arith- 
metic; French, English, arithmetic. 

Classes in fifth, sixth, and seventh grade work enrolled 246 students, or 22.6 per 
cent of the total number. These classes met for two hours three nights per week. 

The remaining students, 339, or 31.1 per cent of the total, were enrolled in house- 
hold arts and shopwork classes, meeting two hours one ni^t per week. 

During the year 1913-14 the night high school was open for purposes of instruction 
154 hours, the equivalent of about 26 days of 6 hours each. For this period the total 
operating expenses were $8,907.16, as shown on page 310; averaging $57.84 per hour. 

FACIUTIES AND ENROLLMENT. 

As already indicated, practically the entire building and equipment of the John 
Marshall High School are available for use by night classes. The table following 
presents a summary of the rooms available: 

Table 109.~NUMBER AND CAPACITY OF ROOMS IN USE AND OF ADDITIONAL ROOMS 

AVAILABLE. 



Classes. 


Rooms used in 
1913-14. 


Rooms not used. 


Total rooms avail- 
able. 


Enroll- 
ment 

Oct. 30, 
1913. 




Number. 


Capacity. 


Number. 


Capacity. 


Number. 


Capacity. 


T.iuicrtimr^. ..... 


17 
13 
2 
1 
13 
14 
16 
16 
11 


702 
324 
72 
24 
144 
339 
474 
603 
396 


11 


64 


18 
13 
8 
3 
16 
14 
16 
16 
11 


756 
324 
300 
74 
252 
339 
474 
603 
396 


364 


MatneTnatics. 


200 


Science 


6 

2 

12 


228 

50 

108 


8 


Drawing 


36 


Shopwork 


28 


Household arte 


275 


Sten(^raphy 






374 


Commercial 






660 


Grade classes 






246 










Total 


42 


3,078 


11 


440 


63 


3,618 


2,096 





1 Rooms used for 3 suooessive classes oC 40 minutes each per night, or the equivalent of one 2-hour session 
per week for each class. 
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The amount of space available for clasBes in language, mathematics, stenography, 
commercial branches, and the grammar grades has made possible a greater develop- 
ment in these courses than in certain others. The work in household arts has been 
sehoualy hampered for lack of rooms and equipment, each dass being limited to 
two hours' work per week. For the same reason it has not been possible to do more 
than make a beginning in the development of industrial courses ior men. 

It appears from tlus table that the commercial branches are the most popular, 
and next to these the household arts courses. Even those students reported as en- 
gaged in industrial pursuits are enrolled for the most part in commercial courses. 
The data contained in this table will well repay careful study in planning courses to 
be offered in the future. The figures seem to indicate a strong demand f<x- instruction 
in the common branches for the purpose of making up deficiencies in early education. 

AGE DISTRIBUTION OF STUDENTS. 

The age distribution of students enrolled in 1913-14 is shown in the table which 
follows. The form in which the records are kept does not admit of a detailed classifi- 
cation of students by age, since many students have been permitted to enroll without 
making any declaration as to age. In these cases the principal's estimate is the only 
information available. 

Table 110.— SUMMARY OF AGE DISTRIBUTION OF STUDENTS ENROLLED IN lOia-14. 



Age group. 



10 and under 15 years 
15 and under 18 years 
18 and under 20 years 
ao years and over 

Total 



Number. 



Males. 



86 
291 
130 
216 



723 



Females. 



72 
241 

94 
391 



798 



TotaL 



158 
532 
224 
607 



1,521 



Percent. 



11.9 
40.2 
18.0 
29.9 



100.0 



Females. 



9.0 
30.2 
11.8 
49.0 



100.0 



Total. 



10.4 
35.0 
14.7 
39.9 

loao 



Of 1,521 students enrolled, only 607, or 39.9 per cent, were estimated at 20 years 
of age or over. The next largest group, 532, or 35 per cent, were 15 to 17 years of age. 

The regulations of the city school board for 1913-14 specified 12 years as the mini- 
mum age for admission to evening classes. That this regulation is not rigidly en- 
forced is indicated by finding pupils as young as 10 years of age enrolled. 

Males outnumber females at each age period except 20 years and over. The largest 
group of males is at ages 15 to 17, 291 students, or 40.2 per cent of all males. The 
largest group of femsdes is at ages 20 years and over, 391 students, or 49 per cent of 
all females. It is evident from the distribution that the male students constitute a 
much younger group than the female students. 

OCCUPATIONS REPRESENTED. 

Table 111, which follows, is a summary of occupations of students enrolled in 

1913-14 : 

Table 111.— OCCUPATIONS OF STUDENTS. 



Occupation. 



Clerical 

Farmer 

Housekeeper... 

Industry 

Profession 

Salesperson... 
Transportation 

Juvenile 

Miscellaneous.. 
Unemployed... 

Total 



Number of 
students. 



397 

1 

131 

322 

40 
190 

27 
192 

44 
177 



1,521 



Per cent 
of total. 



26.1 
.1 

8.6 
21.2 

2.6 
12.5 

1.8 
12.6 

2.9 
11.6 



100.0 
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ATTENDANCE. 

The number of nigjitB the school was in sesBion in each month, the enrolhnent re- 
ported, and the average attendance for each month and for the year are shown in 
Table 112, which follows: 

Table 112.— RECOBD OF ATTENDANCE AND ENROLLMENT, BY MONTHS, 1913-14. 



Month. 



October 

November.^ 

December. 

January 

February 

March 

AprU 

Total for year 



Enroll- 
ment.1 



1,069 
1,228 
1,283 
1,372 
1,568 
1,670 
1,650 



1,521 



Total 
attend- 
ance. 



0,272 
7,303 
4,285 
6,070 
7,104 
8,374 
4,818 



47,325 



Nights in 
session. 



13 
11 

7 
11 
12 
14 

9 



77 



Averaee 
attend- 
ance. 



713.2 
672.1 
612.1 
562.6 
502.0 
508.1 
535.3 



614.6 



1 The enrollment as shown in this table includes duplications caused by some students being enrolled 
In more than one course. The net total for the year is 1,521. The duplications for each month are not 
reported. 

The number and per cent of students attending each classified number of nights are 
shown by age groujxs in the following table: 

Table 118.— DISTRIBUTION OF ATTENDANCE. BY AGE PERIODS. 





• 


Ages 10 to 14. 


Ages 15 to 17. 


Number of nights 
iL attendance. 


Number. 


Percent. 


Number. 


Percent. 




Males. 


Fe- 
males. 


Total. 


Males. 


Fe- 
males. 


Total. 


Males. 


Fe- 
males. 


Total. 


Males. 


Fe- 
males. 


TotaL 


ItolO 


14 
11 
13 


22 

13 
12 


36 
24 
25 


16.3 
12.8 
15.1 


30.6 
18.1 
16.7 


22.8 
15.2 
15.8 


61 
41 
32 


70 

38 
32 


131 
79 
64 


21.0 
14.1 
11.0 


29.0 
15.8 
13.3 


24.6 


11 to 20. 


14.9 


21 to 30 


12.0 






Total, 1 to 30. 
31 to 60 


38 

33 

14 

1 


47 

17 

7 

1 


85 

50 

21 

2 


44.2 

38.4 

16.3 

1.2 


65.3 

23.6 

9.7 

1.4 


53.8 

31.6 

13.3 

1.3 


134 
75 
71 
11 


140 

51 

48 

2 


274 

126 

119 

13 


46.0 

25.8 

24.4 

3.8 


. 58.1 

21.2 

19.9 

.8 


51.5 
23.7 


61 to 77 


22.4 


Not reported 


2.4 


ifotal enrolhnent. 


86 


72 


158 


100.0 


100.0 


100.0 


291 


241 


532 


100.0 


100.0 


100.0 




Ages 18 and 10. 


Ages 20 years and over. 




Number. 


Percent. 


Number. 


Per cent. 




Males. 


Fe- 
males. 


Total. 


Males. 


Fe- 
males. 


Total. 


Males. 


Fe- 
males. 


Total. 


Males. 


Fe- 

males. 


Total. 


ItolO 


29 
20 
15 


27 
18 
17 


56 
38 
32 


22.3 
15.4 
11.5 


28.7 
19.1 
18.1 


26.0 
17.0 
14.3 


64 
39 
22 


167 
69 
40 


231 

108 

62 


29.9 
18.2 
10.3 


42.7 
17.7 
10.2 


38.2 


11 to 20 


17.8 


21 to 30. 


10.2 






Total, 1 to 30. 
31 to 60. 


64 

33 

30 

3 


62 

15 

16 

1 


126 
48 
46 

4 


49.2 

25.4 

23.1 

2.3 


65.9 

16.0 

17.0 

1.1 


56.3 
21.4 
20.5 

1.8 


125 
35 
42 
12 


276 
42 
50 
14 


401 
77 

101 
26 


58.4 

16.3 

19.6 

5.7 


70.6 

10.7 

15.1 

3.6 


66.2 
12.7 


61 to 77 


16.7 


Notreported 


4.3 


Total enrollment. 


130 


94 


224 


100.0 


100.0 


100.0 


214 


391 


605 


100.0 


100.0 


100.0 
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Tablx lis.— distribution of ATTXNDANCB« BT AOB PBRI0D8-Oiiidiided. 









Total, aUafBs. 






Number of nlghU 
In attondanos. 


NnmlMr. 


Pwent. 




MalH. 


taiak.. 


ToIbL 


MalH. 


W,m^ 


ToteL 


ItolO. 


106 

111 

88 


286 
188 
101 


464 

249 
188 


28.2 

15.4 
11.8 


85.8 
17.8 
12.7 


29.8 


11 to 20. 


10.4 


21 to 80. 


12.0 






Total,lto80. 
81 to 00 


861 
170 
107 
129 


825 

125 

180 

18 


886 

801 
287 
U7 


49.9 

24.8 

21.7 

4.0 


05.8 

15.7 

1A8 

2.2 


88.2 

19.8 


01 to 77 


1M.9 


Notraported. 


8.1 


Total cnroiliMQt. 


723 


796 


1,521 


100.0 


UXLO 


UMia 



1 Xnoludliig 2 bo jB, agta not i^Qctad. 

From Table 113 it appears that of 1,521 otudento, 886, or 58.2 per cent of the total 
attended 30 nights or lees, or about 1 night per week. Of this group, the gizls make 
a better record than the boys: Boys, 361 out of 723, or 49.9 per cent; gurls, 525 out of 
798, or 65.8 per cent. 

The girls exceed the boys in number and percentage of those attending in each 
group up to 30 nightd, and the boys exceed the girls in each group above 30 nights. 
A little more than four-tenths of the total number of students enrolled attended over 
30 nights. These details are of interest in connection with the fact noted elsewhere 
that more than two-thirds of the students were enrolled in classes scheduled to meet 
three nights per week, or 77 nights. That is, of 1,089 students enrolled at the end 
of the first month, 750, or 68.9 per cent, were enrolled in classes at which they were 
due three nights per week. The table shows that with an enrollment of 1,521, the 
number of students present over 30 ni^ts was 588. 

The group having the laigest percentage attending 30 nights or leas is at ages 20 
yeaiB and over, 401 students, or 66.2 per cent of all those belonging in this age period; 
the best showing is made by the group 15 to 17 years of age, 274 students, or 51.5 per 
cent. 

The group having the lowest percentage attending 61 nights or over is at ages 10 
to 14 years, 21 students, or 13.3 per cent of all those belonging in this age period; the 
best filiowing is again made by the group 15 to 17 years of age, 119 students, or 22.4 
per cent. 

RELATION BETWEEN ATTENDANCE AND NUMBER OF TEACHERS 

EMPLOYED. 

In Table 114, which follows, is presented informaticHi on the relation between attend- 
ance of studooLts and the number of teachers employed. It is, of course, not possible 
to engage a faculty for a night high school on conditions th&t admit of perfect flexi- 
bility and adj ustment to a theoretical average number of students per teacher. Never- 
theless, the records seem to show an unnecessarily liberal 2»x)viBU>n for teaching staS. 
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Table 114.— RELATION BETWEEN ATTENDANCE AND NUMBER OF TEACHERS 
EMPLOYED ON SPECIFIED DATES, OCT. 2, 1913, TO APR. 20, 1914. 



Date. 


Attend- 
•hm. 


Teachers 
ployed. 


Ayerace 
attend- 
aaoepar 


Date. 


Attend- 
ance. 


Teachers 

emr 
ployed. 


ATeraca 
attend- 
ance per 
teacher. 


Oet. 2 


713 

905 
669 
675 
7M 
656 
684 
699 
662 
543 
607 
612 
523 
544 
586 
555 


20 
30 
38 
» 

37 
37 
37 
38 
38 
39 
39 
39 
39 
39 
39 
39 


35.0 

3ai 

20.0 
19.2 
19.0 
17.7 
18.4 
18.4 
17.4 
13.9 
15.5 
15.7 
13.5 
13.9 
15.0 
14.2 


Feb. 2 


531 
663 
576 
538 
593 
6G1 
636 
622 
635 
668 
437 
549 


40 
39 
38 
38 
38 
39 
39 
30 
39 
39 
30 
39 


13.2 


6 


9 


17.0 


13 


16 


15.2 


20 


23 


14.1 


27 


Mar. 2 


15.6 


Not. 3 


9 


16.9 


10 


16. 


16.3 


17 


23 


15.9 


24 


30 


16.9 


]>ee. 1 


Apr. 6 


14.5 


8 


14 


11.2 


15 


20 


14.1 


Jlmi, 5 






12 




20 




26 









The number of teachers employed during the week ending October 30, 1913, the 
last week of the first school month, was 37. The subjects taught and the maximum 
attendance in each class on any night during the week specified are as follows: 

Table llff.— SUB JECTS TAUGHT AND MAXIMUM ATTENDANCE DURING WEEK ENDING 

OCT. 30, 1913. 



Bubject. 



Stenography, 4 

Stenograph 7, 2. 

Stenography, lA 

Stenography, IB 

Stenography, IC 

Stenography, ID 

Bankmg and DocAkeeplng 
Advanced booldoeephig. . 

BeokJceeping, 1 A 

Bookkeeping, IB 

Bookkeephig, IC 

BooUceeping, ID 

Writing 

Latin 

fmoxSti 

Algebra 

Spanish 

German 



Maxi- 
iBBin at- 
tendance. 



19 
16 
31 
26 
33 
32 
25 
30 
33 
37 
30 
22 
38 
7 
6 
14 
26 
10 



Subject. 



Grade 7B1 

Grade 7B2 

Grade 7A1 

Grade 7A2 

GradedBl 

Grade 6B2 

Grade 6A 

Grade 6A 

Grade 6B 

Individual, advanced , 
Individual . beginning 
Meehanical drawing. . 

Machine shc^ 

Wood shop 

Millinery (2) 

Sewing (2) 

Cooking 



Maxi- 
mum at- 
tendance. 



18 
28 
20 
10 
20 
16 
17 
22 
26 
10 
10 
23 
8 
15 
32 
31 
34 
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Ulowing teble: 





KnnD. 
"SflWJ. 




TdUllDrysr. 


Cart at 




••*- 


Hour. 


8tkl7. 


^kF 




M 
M 

i 

34 

'J 

1 

10 

1 


! 

1 
1 


i 

HI 

■■s 

MO 

uo 

i,ce8 

l.tM 


iu.oa 

11 

ts'.M 

S:S 

».oo 
u.oo 
A5.a> 
«.oo 
u.oo 

flt.OO 










































































SM 




19, Kl 


1,106.00 












K 

.1 

» 

t 




i,Ma 

1,M0 
U2 


■9.00 

ts.oo 

cs.oo 
u.oo 

05. W 

uioo 






































s» 




11,701 


£20.00 












8 


1 


1«8 


«.00 










3t 


I 


«,032 


102.00 


.0184 


"-S^^^^T: 


12 


i 


'« 














28 




3,240 


243.75 












38 

i 

27 
20 




I, wo 

i 


30.00 
30.00 

■S:S 

130.00 
130.00 

11 






■s?s 
































27S 




is,«oa 


S7S.00 












3t 
2) 

37 

» 

1 


2 
2 

1 

1 


,ou 

,024 

i 

;072 


«s.oo 
osioo 

li 

ssioo 






















































JH 




10, M4 


780. OQ 
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Table 116^-€0ST, PER STUDENT-HOUR OP INSTRUCTION, FOR SALARIES OF 

INSTRUCTORS-^Conduded. 



Class. 



Vin. — CoTTimercial: 

Banking 

Bookkeeping, A 
Bookkeeping, B 
Bookkeeping, C 
Bookkeeping, D 
Bookkeeping, E 
Bookkeeping, F 
Bookkeeping, G 

Writing,! 

Writing, 2 

Writing, 3 

Writing, 4 

Writing, 5 

Writing, 6 

Writing, 7 

Writing, 8 

Total 

IX.— Grade classes: 
7th grade, B (1) 
7th grade, B (2 
7th grade, A (1 
7th grade, A (2 
6th grade, B (1 
6th grade, B (2 

6th grade, A 

5th grade, B 

5th grade, A 

Total 

X.— Individual elass^: 

Advanced 

Beginning 

Total 



Enroll- 
ment Oct. 
30, 1913. 



Hours per 
week. 



28 
28 
28 
35 
35 
39 
38 
31 
35 
35 
39 
38 
31 
42 
42 
42 



566 



26 
30 
28 
14 
23 
19 
22 
30 
31 



223 



11 
12 



23 



2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 



6 
6 
6 
6 
6 
6 
6 
6 
6 



6 
6 



Total for year. 



Hoars. 



1,568 
1,568 
1,568 
1,960 
1,960 
2,184 
2,128 
1,736 
1,960 
1,960 
2,184 
2,128 
1,736 
2,352 
2,352 
2,352 



31,696 



4,368 
5,040 
4,704 
2,352 
3,864 
3,192 
3,696 
5,040 
5,208 



37,464 



1,848 
2,016 



3,864 



Salary. 



965.00 
65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
65.00 
65.00 



1,040.00 



195.00 
105.00 
195.00 
195.00 
195.00 
195.00 
195.00 
195.00 
195.00 



1,755.00 



195.00 
195.00 



390.00 



Cost of 
instruc- 
tion per 
student 

hour. 



SO. 0415 
.0415 
.0115 
.0332 
.0332 
.0296 
.0305 
.0374 
.0332 
.0332 
.0298 
.0305 
.0374 
.0276 
.0276 
.0276 



.0328 



.0446 
.0387 
.0415 
.0829 
,0505 
.0611 
,0528 
,0387 
,0374 



,0468 



,1055 
,0967 



1009 



SUMMARY. 



A. General education, 1, 11, III, IX, X 

B. Commercial, VII, VIII 

C. Household arts, vl 

D. Industrial, IV, V 

Total 



817 

940 

275 

64 



2,096 



73,304 

52,640 

15,400 

6,272 



145,600 



$3,835.00 

1,820.00 

975.00 

438.75 



7,068.75 



SO. 0523 
.0345 
.0633 
.1030 



.0485 



The computation of the cost of instruction per student hour was made as follows: 
The number of students enrolled in each course at the end of the first month, October 
30, I9I3, was taken as the base, and it was assumed that this number of students re- 
mained constant throughout the year. 

An examination of the records made it clear that the irregularity of attendance dur- 
ing the year was such that no average that could be found conveniently would fairly 
represent either the actual performance or the amount of instruction that the school 
was organized and prepared to offer. Actual attendance figures are not suitable for 
use, for the reason that while approximately two-thirds of the students are due three 
nights per week, nearly one-third are enrolled in classes that meet but one night per 
week. 

The enrollment in each course at the end of the first month was a convenient figure 
to obtain, and while it gives an aggregate somewhat greater than the actual average 
attendance it is not excessive, and it represents an amoimt of instruction that the 
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Bchool was oiKanixed to fumiah. If this iiamb«r of students had remained constant 
throughout the year, the instructors could have handled the work without additional 
help. 

Furthermore, this enrollment figure is taken at a date after the maximum attendance 
has heen reached, hut before the number includes any considerable proportion of 
dead names. 

To return to the method of computation, the number of students enrolled in each 
class is multiplied by the number of hours of class session scheduled per week, and 
the product is multiplied by the number of weeks the school was in session. The 
amount of the total salary of the instructor for each class for the year divided by the 
total number of hours of instruction gives the cost per hour for salary. 

The summaries for groups of classes are obtained by addition and division of the 
numbers involved, and not by averaging the costs of the component items. 

The lowest costs are found in the commercial brandies, the average being 3.2 
cents per hour; the highest cost is for the small science class, 14.5 cents. The sum- 
mary indicates that the general courses cost 5.2 cents per hour; commercial, including 
stenography and typewriting, 3.4 cents; household arts, 6.3 cents; industrial, 10.3 
cents. 

The summary of costs of instruction for all purposes follows: 

SUMMARY OF COST OF INSTSUCTION PER STUDENT HOUR. 

(145,600 iMmn in 1919-14.) 

1. Salariesofinstructors, year 1913-14, 17,746.53. Cost per hour, $0.0532. 

The difference between the amount here reported for salaries of instructors 
(17,746.53), and the amount reported in Table 116 (17,068.75), represents classes organ- 
ized and instructors employed after October 30, 1913. 

2. Salaries for administration, office, janitor, etc., 1640. Cost per hour, $0.0043. 
Does not include any part of salary of city superintendent or general administrative 

staff. 

3. Miscellaneous, school supplies, $520.63. Cost per hour, $0.0035. 
Includes supplies for shopwork, $25; fuel, electric current, water, $495.63. 

4. Total disbursements for year (sum of 1, 2, 3), $8,907.16. Cost per hour, $0.06117. 

5. Annual charge 6 per cent on share of value of plant, $5,685.09 (6 per cent of 
$94,751.53). Cost per hour, $0.0390. 

The proportion of the valuation of the plant to be charged against the night high 
school was estimated as follows: 

The day high school was in session in 1913-14, 183 days, 4.75 hours per day; total, 
869.25 hours. The night high school was in session 28 weeks, 3 nights per week, 2 
hours per night; total, 168 hours. 

The day high school, therefore, is charged with 83.8 per cent and the night high 
school with 16.2 per cent of the total amount invested in site, building, and per- 
manent equipment. A similar division is made of the cost of fuel, electric current, 
and water for the year. The amounts are shown in the following table, which is 
succeeded by a fin^ table showing the distribution of expenditures: 



VOCATIONAL EDUCATION SUBVEY OF BICHMOND, VA. 



311 



Table 117.— DISTRIBUTION OP ITEMS OF COST BETWEEN DAY AND NIGHT SCHOOLS, 

ON BASIS OF HOURS IN SESSION. 



SehooL 



Day sdiool. . 
Night sdiool 

Total.. 



Hours in session, 



Nnmber. 



869.25 
168.00 



1,037.25 



Per cent. 



83.8 
16u3 



100.0 



Distrlbtttlon of Items of 
cost on basis of pro« 
portionate number 
of hours in session. 



Value of 
plant. 



1400,134.47 
04,751.53 



684,8a6..00 



Fuel, 

electrio 

current, 

water. 



$2,563.80 
406.63 



3,069.43 



6. Grand total (sum of 4, 5), 114,592.25. Cost per hour, $0.1002. 

TA.BLB lis.— DISTRIBUTION OF EXPENDITURES, 1913-14. 



Salaries, instructors 

Salaries, administratloa 

Hiscellaneous 

Annual interest charge on plant 

Total 



Amount. 



$7,746.63 

640.00 

520.63 

5,685.09 



14,592.25 



Per cent of 
total. 



53.1 
4.4 
3.6 

88.9 



100.0 



APPENDIX L— ORGANIZATION AND WORK OF VfRGDOA 

MECHANICS' INSTITOTE. 

The Virginia Mechanics Institute was organized in 1854, and an act of incorporation 
waa paned by the General Assembly of Virginia on January 12, 1856. A lot was 
obtained by the aid of the city, and in 1857 a building was erected. This building 
was occupied in 1861 by the war and navy departments and patent office of the Confed- 
erate States Government, and was destroyed by fire at the time of the evacuation of 
Richmond in 1865. Because of the losses which had fallen so heavily upon Richmond 
as the result of the war the institute was not reopened until the fall of 1884. 

In January, 1902, the institute moved into its present building on Broad Street. 

The original plan of the Mechanics Institute was to establish a school for apprentices. 
In the charter of 1901 the purpose of the corporation is stated to be ''educating and 
training students in the scientific and mechanic arts, the encouragement and promo- 
tion of inventions and industrial exhibitions in the city of Richmond and the State 
of Virginia, and other scientific, educational, and benevolent purposes. '^ 

ADMINISTRATION. 

The afifairs of the Mechanics Institute are managed by a board of 24 directors, 
which constitutes practically a self-perpetuating body. The members are prominent 
business and professional men of Richmond. The board of directors employs a super- 
intendent, and leaves the details of administration largely in his hands. 

The following financial statement is published in the annual circular of information: ^ 

In 1885 the city council appropriated $1,000 to pay the expenses of the night school 
of technology. This amount was increased from year to year, as the demands of the 
school increased, until, in 1905, an annual appropriation of |10,000 was made for 
the expenses of the institution. 

From 1905 to 1913 annual appropriations of $10,000 a year were made for the support 
of the institution. This amount was increased to $11,500 in 1914, which, combined 
with sums of money annually received from other sources, makes a total income of 
about $15,000. 

The value of the property of the institute as shown by the treasurer's books is: 
House and lot, $44,873.38; furniture, books, and a])paratus, $18,445.89; total, $63,319.27 
Since the erection of the building the increase in values will justify an estimate of 
$125,000 as the least sum with which the property might be replaced. 

There is in the catalogue no itemized statement of receipts and expenditures, and the 
superintendent reports that no such statement ia made public. The city council 
makes its annual appropriation to the institute without demanding or receiving any 
detailed report as to disposition made of the funds. 

As an organization the Virginia Mechanics Institute is comparable with the Young 
Men's Christian Association, in that it is a private enterprise, not conducted for profit, 
engaging in certain social and educational activities, but with the striking difference 
that the former is practically supported by appropriations by the city government. 

There is no organic connection between the board of directors of ^e Mechanics' 
Institute and the public school board of the city of Richmond, and no inspection or 
supervision of Instruction or management on the part of any outside agency. 

There is here intended no suggestion or implication that there has been improi>er or 
unwarranted use of funds, because not accounted for. On the contrary, there is 
every evidence of the strong poaitlpn and enviable reputation which the Mechanics 
Institute enjoys in Richmond and in the State, which could have been earned in no 
other way than by faithful stewardship, efficient management, and helpful service. 

^i— — ■ I ■ «■ ■ ■■ ^^— I — — ■! 11 M »^^— ■ ■■ ■■ — ■ ■ 11 I I ■■■■■ I IMI^ I I ■■■■■— I . ^M^— l^—— ^p— ■— ^B^MM^I^^^l^ 

> See catalogue for 1914-15, Virginia Mechanics Institute, Richmond, Va., p. 14. 
312 



VOCATIONAL EDUCATION SUBVEY OF BICHMOND, VA. 



313 



POUOES. 

The board of directore and the superintendent of the Virginia Mechanics' Institute 
are to be commended for the very progressive attitude taken with reference to the 
problems before them, and for the comprehensive plans and policies for further 
development which are being perfected. The most cordial cooperation in the work 
of the survey has been manifest from the b^lnning, and an earnest desire to profit by 
any resulting suggestions. The superintendent has spared no pains to place all records 
and reports at the disposal of the survey committee, and has freely given of his own 
time and energy to the prosecution of the inquiry. 

For all of these reasons, and others that might be mentioned, the Virginia Mechanics' 
Institute must be considered as an important factor in the formulation of plans for 
vocational education in Richmond. 

COUBSES. 

The courses of study offered in the prospectus for the sixtieth year, 1914>15, are as 
follows: 



1. Mathematics. 

Arithmetic, three courses. 
Algebra, two courses. 
Geometry, two courses. 
Trigonometry. 

2. Science. 

Physics, two courses. 
Chemistry, three courses. 
Electricity, two courses. 

3. Drawing, designing, and modeling. 

Free-hand drawing. 
Interior decoration. 
Commercial illustration. 
Fumitiure design. 
Clay modeling. 

Mechanical drawing, two courses. 
Architectural drawing. 
Estimating and plan reading. 

4. Engineering. 

Field engineering. 



Engineering — Concluded . 

Elementary applied mechanics. 
Strength of materials. 
Machine design. 
Steam machinery. 

5. Mechanical shops. 

Cabinetmaking. 
Pattern making. 
Blacksmithing and forging. 
Machine shop. 
Plumbing. 
Automobile. 
Electrical shop. 

6. Language (English). 

7. Commercial. 

Bookkeeping, two courses. 
Practical banking. 
Commercial law. 

8. Telegraphy. 



INSTRUCTORS. 

Some idea of the personnel of the teaching staff for 1913-14 may be gained by noting 
the occupations engaged in during the day. The following occupations were repre- 
sented: 

Employer or worker in mechanical trades 6 

Engraver, 1; cabinetmaker, 1; machinist, 1; contractor and builder, 1; 

Plumbing contractor, 1; blacksmith, 1. 

Engineer, civil, mechanical, etc 6 

Telegraph operator 1 

Chemist 1 

Accoimtant, financial 3 

Teaching 10 

Science, Richmond College, 1; mathematics, Richmond College, 1; 

drawing, shopwork, public schools, 4; principal, public grammar school, 4. 
Student, medical college 2 



Total 



29 



814 
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HOURS OF INSTRUCTION. 

During the echool year 1913-14 cUases were echeduled for the evenings of Monday, 
Tuesday, Wednesday, Thunday, and Friday, and the houn were from 7.30 to 9.30. 
The majority of the classes met for a two houn* session, twice each week, ton 28 weeks, 
October to April. A few classes met for two one-hour sessions weekly. A similar 
schedule was arranged for 1914-16. 

At present no instruction is offered in classes meeting during the day. Conse- 
quently the building and equipment are in actual use for purposes of instructiim for 
a maximum of 280 hours, the equivalent of about 47 days of 6 hours each. For this 
period the total expenditures for operation in 1913-14 were 112,172.32, as shown on 
page 321, averaging $43.47 per hour. 

FACHJTUai* 

The institute has been limited in its funds and has had to practice economy in all 
expenditiu^s. Portions of the equipment now in use are not of the best type or 
quality for school purposes, and some of it is out of date and should be replaced. 

The management has realised for some time that the library and reading zoom do 
not render the service that may be realized from them with improved methods of 
cataloguing, supervision, and administration. It is understood that plans are under 
consideration for more complete and satisfactory utilization of these facilities. 

The auditorium is available for public use under certainrestrictions, but this, too, 
might be rendered more serviceable. 

Aside from the rooms mentioned, and the offices, practically the entire building is 
available f(Hr shop, laboratory, and class use. The list of classes that can be accom- 
modated at one time, on the basis of evening school sessions lasting two hours, is as 
follows: 

Table 119.— CLASSES THAT CAN BE ACCOIOCODATED AT ONE TIME, ON THE BASIS 

OF EVENING SESSIONS LASTING TWO HOURS. 



Courses. 



EDf lish 

Mamematlcs 

Commercial: 

Bookkeeping... 

Telegraphy 

Drawing 

Science: 

Chemistry 

Physics 

Electricity 

Shopwork: 

Machine shop . . 

Cabinetmakmg. 

Plumbing 

Blacksmith 

Automobile 

Electricity 

Pattern making 

Total 



Number 
of classes. 



1 
3 

1 
1 
5 

1 
1 
1 

1 
1 
1 
1 
1 
2 
1 



22 



Number 
of stu- 
dents 

per class. 



30 
26 

28 
20 
25 

18 
20 
20 

20 

10 

18 

6 

20 
20 
10 



Hours 
per night 
for each 

dass. 



1 
1 

2 
2 
2 

2 
1 
1 

2 
2 
2 
2 
2 
2 
2 



Number 
of stu- 
dents 
accom- 
modated 
per night. 



60 
150 

28 

20 

125 

18 
40 
40 

20 
10 
18 

20 
40 
10 



606 



By remaining open five nights per week for 28 weeks the maximum number of 
student-hours of instruction possible is 105,200 for the sc&ool year. This maximum 
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may be c<Hnpared with 57,820, the number of student-hours of ineftruction estimated 
for 19ia-14. (See Table 125, p. 320.) 

The undeveloped possibilities of the existing plant may be suggested by pointing 
out that if the institute maintained claases for 3 hours each morning for 6 days per 
week, 3 hours each afternoon, and 2 hours each evening for 5 days per week, for 50 
weeks in the year, the maximum aggregate number of student-hours of instruction 
would be 731,000, instead of 57,820, as in 1913-14. 

AGE DISTRIBUTION OP STUDENTS. 

From the records available in the 8ux>erintendent's office it is possible to make a 
coinparison of the students enrolled in 1913-14 with those enrolled in 1912-13 and 
1911-12, distributed according to age. This is done in the table following: 

Tabu ISO.— AGE BISTRIBUTION OF STUDENTS ENROLLED IN 1913-14, 1912-13, 

AND 1911-12. 



» 

Aga. 


Number. 




Percent. 




1913-14 


1912-13 


19U-12 


1913-14 


191^13 


1911-12 


15 years 


58 
72 
65 
65 
67 


66 
87 
83 
62 
63 


70 
99 
76 
84 
42 


10.7 
13.3 
12.0 
12.0 
10.6 


lai 

15.6 
14.9 

n.i 
n.3 

« 


12.1 


16 years 


17.1 


17 years 


13.0 


18 years 


14.5 


19 years 


7.3 






TotaJ , 15 to If years 


317 

139 

48 

17 

6 

10 

3 


351 

124 

52 

18 

5 

7 


370 

132 

42 

13 

10 

7 

4 


58.6 
25.7 
8.9 
3.2 
LI 
L9 
.6 


63.0 

22.3 

9.3 

3.2 

.9 

L3 


64.0 


20 to 24 years 


22.8 


25 to 29 years 


7.8 


30 to 34 years 


2.3 


35 to 39 years 


L7 


40 years aTid over - - 


1.2 


Not reported 


.7 










Total, all ages 


540 


567 


578 


100.0 


100.0 


100.0 







From this table it appears that during the three years there has been a slight reduc- 
tion in the percentage of students under 20 years of age, from 64.0 per cent to 58.6 
per cent, and a corresponding increase in the percentage of students 20 years of age 
and over. In the age period 20 to 24 years the increase is from 22.8 per cent to 25.7 
per cent; and 25 years and over, from 12.5 "per cent to 15.1 per cent. The larger part of 
the reduction is shown to be at ages 15 and 16 years, from 12.1 and 17.1 per cent to 10.7 
and 13.3 per cent, respectively. 

Considerably more than one-half of the students have been under 20 years of age, 
during the three years under consideration, and less than one-sixth of the entire num- 
ber of students enrolled have been 25 years of age or over in any one year. Of 1,675 
students enrolled during the three years, 235, or 14 per cent, were 25 years of age or 
over. 

At the present time, classes at the Mechanics Institute are open only to men and 
boys 15 years of age or over. 

AMOUNT OP PREVIOUS SCHOOLING. 

The distribution of students enrolled, according to amount of previous schooling, 
as reported on the form of application for admission, is shown in the following table. 
This information can not be regarded as of great significance, since, for example, 
attendance at evening school for one year and over is tabulated as a "year'* of school- 
ing. Furthermore, it can not be assumed that eight or more years of schooling implies 
graduation from the elementary school. 
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Ta»li ISI.-DISTRTBrTlOX OF STTDEXTS BXmOLLSD Dt 1913-14, MI2-13, AND 1911-13, 

A< rORDING TO AJfOrST OF PREVIOUS 8CHOOUNG. 



rtrrioQs jmn orschooUn^ 


NoiBbv. 




Percent. 


1 
1913-14 MU-U 


19U-U 


1913-M 


1913-13 


1911-13 


l^Zjtan 


41 
239 
167 

39 


1 

4» 

21S 
197 

25 

n 


34 

221 

218 

41 

64 


7.6 
43.4 
30L9 

5.6 
13.5 


8.6 
39.1 
33.6 

4.5 
14.2 


5.9 


4 to7ymr9 


38.3 


ntoltjmrt 


37.7 


13 Tfarj* And 9T4r. . 


7.1 


Moinportcd 


11.1 










Total 


549 1 SS7 


578 


Kn.0 


100.0 


loao 






1 





Of thoee reporting, the largest angle groop hsve had four to seven years of schooling, 
42.4 per cent of the total number enrolled in 1913-14; and this group has increased 
during the past three years at the expense of those irho have had more schooling. 
That is, while those who have had four to seven years of schooling have increased 
from 38.2 per cent in 1911-12 to 42.4 per cent in 1913-14, thoee who have had eight 
years of schooling or over have decreased from 44.8 per cent to 36.5 per cent. Seven 
years is the usual length of the elementary school period in Virginia. 

COUBSES ELECTED. 

An attempt was made to show tendencies in the kinds of courses elected, and 
especially the kinds of groups or combinations of courses. For this purpose the 
courses elected during the three years were classified as follows: 



English. 
Arithmetic. 
Algebra. 
Geometry. 



Clay modeling. 

Free-hand. 

Instrumental. 



Chemistry. 
Physics. 



Cabinetmaking. 
Pattern making. 
Blacksmi thing. 
Itlacbine shop. 



Group 1. — English; MaihematicM, 

Trigonometry. 
Analytical Geometry. 
Calculus. 
Bookkeeping. 

Onmp II. — Drawing. 

Mechanical. 

Architectural. 

Estimating. 

Group III. — Science. 



Electricity. 
Tel^iraphy. 



Group IV, — Shopwork. 

Plumbing. 
Automobile. 
Practical electricity. 



The students were then distributed according to the courses elected, and this dis- 
tribution is shown in the following table: 
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Table 122.— NUMBER OF STUDENTS ELECTINO SPECIFIED GROUPS OF COURSES. 

1911-12. 





Nnmber of students. 


Groap in wbich one coarse b 


Electing 

one 
coarse 
only. 


Electing two courses. 


Electing 
three or 

more 
courses. 




elected. 

• 


I. 

English; 

iStbe. 


n. 

Drawing. 


lU. 
Science. 


IV. 
Shop- 
work. 


Total. 


I. English; Mathematicg 

II DrawiMf 


140 
80 
41 
65 


81 


62 
13 


22 

4 
6 


16 
9 


37 


358 
106 


Ill Science 






47 


TV ShoDwork 






2 




67 














Total 


326 


215 


37 


578 















1912-13. 



I. English; Mathematics — 
II Drawinff .,..x.^..r- 


132 
92 
46 
66 


72 


46 
7 


12 
9 
3 


24 

19 

2 

2 


25 


311 
127 


III Science 






51 


TV ShoDwork 








68 














Total 


336 


^ 196 




25 


557 







1913-14. 



I. English; Mathematics. 

II Drawinir 


113 
59 
81 
92 


75 


62 
12 


14 
4 

3 


35 
8 
1 
3 


28 


327 
83 


111. Science 






36 


TV ShoDwork 








95 














Total 


295 


217 




28 


540 







From this table it appears that considerably more than one-half of the students 
register for one course only, and thus receive not to exceed four hours per week of 
instruction, or a total of 112 hours. Of 1,675 students in the three years, 957, or 57.1 
per cent of the total, enrolled in one course only. 

The table shows a slight increase in the registration in courses in the shopwork 
group— from 67, or 11.6 per cent of the total number of students, in 1911-12, to 95, in 
1913-14, or 17.6 per cent. The number of students attempting three or more courses 
has decreased from 37 in 1911-12, or 6.4 per cent of the total, to 28 in 1913-14, or 5.2 
per cent. 

So far as any tendency is discernible, therefore, it is in the direction of concentrar- 
tion of energy on some one line of work, with an increase in the demand for courses 
in the shopwork group, but with the courses in the English-mathematics group still 
predominating. 



318 



BULLETIN OF THE BUEEAU OF LABOB STATISTICS. 



ATTENDANCB. 

From the records available it ia poflsible to distribute the students enrolled in 191^-14 
according to number of nights present, by ages, as follows: 

Table ia8.~DI8TRIBUTION OF ATTENDANCE, BY AOE PERIODS. 





Students atttending elassified number of nights. 


Numbflr of nights in attandanoe. 


15 to 17 

years. 


18 to 19 
fiafs. 


20 to 24 
yeafs. 


25 years 
and over. 


Total. 




Num- 
ber. 


Per 
cent. 


Num- 
ber. 


Per 
cent. 


Num- 
ber. 


Per 
cent. 


Num- 
ber. 


Per 

cent. 


Num- 
ber. 


Per 
cent. 


1 and not over 10 


15 
21 
27 
25 

27 
38 
6 
4 
7 
9 
8 
4 


7.8 

10.9 

14.0 

13.0 

14.0 

19.7 

3.1 

2.1 

3.6 

4.6 

4.1 

2.1 


11 

12 

9 

16 

23 

17 

14 

3 

1 

5 

4 

6 


9lO 

018 

7.4 

13.1 

18.9 

13.9 

1L5 

%5 

.8 

4.1 

3.3 

4.9 


30 

22 

24 

10 

20 

21 

4 

3 

3 

3 

4 

1 

1 

4 


14.3 

15.7 

17.1 

7.1 

14.3 

15.0 

2.9 

2.1 

2.1 

2.1 

2L9 

.7 

.7 

2.9 


11 

10 

16 

7 

16 

14 

2 

3 

1 

1 

2 

3 


1X9 

1L8 

17.6 

8.2 

17.6 

16w5 

2.4 

3.5 

1.2 

1.2 

2.4 

3.5 


57 
65 
75 
58 
85 
90 
26 
13 
12 
18 
18 
14 
1 
8 


10.6 


11 and not over 20 


IZO 


21 and not over .% 


13.9 


31 and not over 40 


10l7 


41 and not over 60 


15.8 


51 and not over 60. 


16.7 


61 and not over 70 , . , . . 


4.8 


71 and not over 80 


214 


81 and not over 90 


Z2 


91 and not over 100 


3.3 


101 and not over 110. 


3.3 


Ill and not over 120 


2.6 


131 and not o^'er 140 


.2 


Not reported 


2 


LO 


1 


.8 


1 


L2 


1.5 







SUllMAEY. 



1 and not over 30. . . 
31 and not over 60. . 
61 and not over 140. 
Not reported 



Total enrollment. 



63 


32.6 


32 


26.3 


66 


47.1 


36 


42.3 


• 197 


90 


46.6 


56 


4&9 


51 


36.4 


36 


42.3 


233 


38 


19.7 


33 


27.0 


19 


13.6 


12 


14.1 


102 


2 


1.0 


1 


.8 


4 


2.9 


1 


1.2 


8 


193 


loao 


122 


loao 


140 


loao 


85 


100.0 


540 



36.5 

43.1 

1&9 

1.5 

loao 



The information furnished by this table is inc(Hnplete, in that it does not take 
account of the number of nights each student should have been present in ord^ to 
complete the work of the course or courses for which he was roistered; and it is only 
approximate, in that records do not show accurately the number of times present for 
each student. The table does indicate, however, the approximate facts of attend- 
ance, and, to this extent, the amount of service rendered by the school. 

Of those students falling In the age p^iod 15 to 17 years, the model group in attend- 
ance is 38, or 19.7 per cent, at 51 to 60 nights; in the age period 18 to 19 years, 23, or 
18.9 per cent, were present 41 to 50 nights; in the age pmod 20 to 24 years, 24, or 
17.1 per cent, were present 21 to 30 nights; in the age period 25 years and ovbt, 15, or 
17,6 per cent, were present 21 to 30 nights, and 15 were present 41 to 50 nights. 

The summary of Table 123 shows that only 18.9 per cent of the students enrolled in 
1913-14 attended more than 60 nights. The students in the age period 18 to 19 years 
make the best attendance record, with the smallest percentage attending 1 to 30 nights, 
26.3 per cent, and the largest percentage attending 61 to 140 nights, 27 per cent. 
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RELATION BETWEEN ATTENDANCE AND NUMBER OF TEACHERS 

EMPLOYED. 

Table 124 which followa presents some figures to show the relation between attend- 
ance of >.^dents and number of teachers employed. The office records are kept in 
such form that the actual attendance of students for each night can be obtained only 
after considerable labor. The item 'Himes present" consists of the aggr^ate number 
of persons attending classes on each night, counting each individual once for each 
class attended. 



Table 124.- 



-RELATION BETWEEN ATTENDANCE AND NUMBER OF TEACHERS EM- 

PLOYED. 



Month. 



October.. 

November 

December, 

January.. 

February. 

March 

AprU 



Total 
em'oll- 
ment. 



477 
489 
800 
625 
537 
539 
542 



Number 
of stu- 
dents re- 
maining 
on the 
roll, de- 
ducting 
with- 
drawals. 



456 

432 
409 
388 
362 
329 
332 



Attendance, "times 
preseai.''! 



Month.* 



4,526 
4,240 
3,548 
3,542 
3,174 
2,977 
2,554 



Night. 



565. 8 
530.0 
443.5 
442.8 
396.8 
372.1 
319.3 



Number 
of teach- 
ers em- 
ployed. 



Averaee 
attcna- 
anceper 
teacher 
per night. 



28 
28 
28 
27 
28 
28 
28 



20.2 
18.9 
15.8 
16.4 
14.2 
13.3 
1L4 



Capacity 
of teach- 
ing staff. 
(Number 
students 
attending 
month of 
October.) 



456 
456 
456 
440 
456 
456 
456 



1 Number of '* times present" includes students counted more than once, because attending more than 
one class on same night. 
> Divide by 8 to find "times present " per night. 

The average attendance per teacher per night is found by dividing the number of 
"times present" by the number of teachers employed. 

The net enrollment at the end of the first month is taken as the " capacity '^ of the 

teaching staff at that date, since it seems reasonable to assume that after one month 

•the school is in fairly satisfactory running order, with necessary adjustments of classes. 

COST OP INSTRUCTION. 

Table 125 presents data on the cost per student hour of instruction for salaries of 
instructors. The costs were computed as follows: 

The enrollment in each course at the end of the first month, October 25, 1913, was 
taken as the base, and it was assumed that the number of students remained constant 
throughout the year. To take the aggregate actual attendance in each class would 
involve more labor than the significance of the results obtained would justify. The 
total number of hours of instruction in each course was obtained by multiplying the 
number of students enrolled by the number of hours per week of class session, and 
multiplying the product by 28, the number of weeks the school was in session. The 
cost per hour for salaries was obtained by dividing the total salary for the year for 
each class by the total number of hours of instruction for the class. The costs for 
groups of courses were computed by addition and division of the numbers involved, 
and not by averaging the costs of component items. The table follows: 
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Tabub 1S5.-C08T, PER STUDENT HOUR OF INSTRUCTION, FOR SALARIES OF 

INSTRUCTORS. 



Enroll- 
ment 

Oct. 7S, 
1913. 



noon 
week. 



Total for yeer. 



Hoars. 



Salary. 



Cost of 
instnio- 
tionper 
stadent 
hoar. 



Id— Langoage: 
English, A. 
EDglish, B. 



43 

30 



73 



n.—liathematics: 

Arithmetic, special 1 
Arithmetic, special 2 

Arithmetic, A 1 

Arithmetic, A 2 

Arithmetic, B 1 

Arithmetic, B 2 

Arithmetic, C 1 , 

Arithmetic. C 2 

Algebra^ A>. 

Algebra, B 

Geometry, A 

Geometry, B« 

Trigonometry 



in.— Science: 

Chemistry 

Physics, A . . . 
Physics, B . . . 
Electricity, A 
Electricity, B 



rv.— Drawing: 
I'^ee-hana, A*. . 
Free-hand, B... 
Instramental, 1. 
Instramental, 2. 
Instramental, 3. 
Architectural, B 
Mechanical, 1... 
Mechanical, 2... 
Estimating 



v.— -Shopwork. men: 
Practical electricity 
Cabinetmaking, A . 
Patttfn making. B . 
Machine shop, D . . 

Plumbing. £ 

Automobile, F 



VI.— -Commercial : 
Bookkeeping, A 
Bookkeeping, B 
Telegraphy 



8 

11 

31 

24 

14 

32 

10 

27 

25 

18 

8 

7 

7 



222 



6 
13 

2 
22 
12 



55 



20 
15 
27 
15 
18 
16 
18 
10 
7 



146 



36 
8 
8 

16 
9 

36 



113 



32 

27 

8 



67 



3 
3 



3,512 
2,520 



187.50 
87.50 



6,132 



175.00 



2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 



448 

616 

1,736 

1,344 

784 

1,792 

560 

1,512 

1,400 

1,008 

448 

392 

392 



70.00 
70.00 
87.50 
87.50 
87.50 
87.50 
87.50 
87.50 
87.50 
87.50 
87.50 
87.50 
87.50 



12,432 



1,102.50 



4 
2 
2 
2 
2 



672 

728 

112 

1,232 

672 



3,416 



175.00 
109.38 
109.38 
109.38 
109.38 



612.52 



2,240 
1,680 
3,024 
1,680 
2,016 
1,792 
2,016 
1,120 
784 



16,352 



4,032 
896 
896 
1,792 
1,008 
3,024 



11,648 



4 

4 

6 



3,584 
3,024 
1,344 



7,052 



175.00 
218.75 
175.00 
175.00 
175.00 
218.75 
175.00 
175.00 
157.50 



1,645.00 



385.00 
175.00 
175.00 
175.00 
140.00 
322.50 



1,372.50 



175.00 
175.00 
175.00 



525.00 



10.0249 
.0347 



.0285 



.1563 
.1136 
.0504 
.0651 
.1116 
.0488 
.1563 
.0579 
.062S 
.0868 
.1953 
.2232 
.2232 



.0887 



,2604 
.1502 
.9766 
.0888 
.1628 



1793 



.0781 
.1302 
.0579 
.1042 
.0868 
.1221 
.0868 
.1563 
.2009 



1006 



,0955 
.1953 
,1953 
.0977 
,1389 
.1066 



1178 



.0488 
.0578 
.1302 



.0660 



SUMMARY. 



A General Education I, II, III 

B CoDunerclal VI 

CIndustrial IV, V 



350 

67 

259 




21,880 

7,952 

27,988 


SI, 890. 02 

525.00 

3,017.50 








676 




57,820 


5,432.52 





10.0864 
.0660 
.1078 



.0940 



1 Algebra, A and B, include 4 special. 

* Geometry, B, includes 2 special. 

* Free-hand, A, includes 3 day modeling. 
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The lowest costs are for the language group, averaging 2.8 cents per hour; the 
highest costs are for the science group, averaging 17.9 cents per hour. 

The summary of Table 125 shows that the general education courses average 8.6 
cents per hour; the commercial courses, 6.6 cents; and the industrial courses, 10.7 
cents. 

The total number of hours of instruction for 1913-14, as indicated in Table 125 was 
57,820. On this basis, the total cost per hour of instruction, including salaries of 
instructors, administration, supplies, and interest chaige of 6 per cent on the reported 
valuation of the plant is 28.7 cents, as is shown in the following summary: 

SUMMABT Of COBT OF INSTRUCTION PER STI3DENT HOUR, 1919-14. 

(57,820 boars in 1013-14.) 

1. Salaries of instructors, year 1913-14, $5,432.52. Cost per hour, $0.0940. 

2. Salaries for administration, office, janitor, etc., $3,613.42. Cost per hour, 
$0.0625. 

3. Miscellaneous, school supplies, etc., $3,126.38. Cost per hour, $0.0541. 

. 4. Total disbursements for year (sum of 1, 2, 3), $12,172.32. Cost per hour, $0.2105. 
' 5. Annual chaige 6 per cent on value of plant, $4,442.08. (Six per cent of $74,034.64.) 
Cost per hour, $0.0768. 

6. Grand total (sum of 4, 5), $16,614.40. Cost per hour, $0.2873. 

The following table shows the distribution of expenditures in 1913-14: 

Table 126.— DISTBIBUTION OF EXPENDITUBES, 1913-14. 



Salaries, instructors 

Salaries, administratioxi 

Miscellaneous 

Annual interest charge on plant * 

Total 



Amount. 



15,432.52 
3,613.42 
3,126.38 
4,442.08 



16,614.40 



Per cent 
of total. 



32.7 
21.7 
18.8 
26.7 



100.9 
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APPENDIX J.— SCHBDUIES USED IN THE INDUaTTBIAL SURVET. 

IfACBimRB AMP BOBXm MkWMMW. 



Name of firm 

DaU 

Indttstrial Subtxt or Richmond, Va. 

(Hon.— All Informfttlan tarnished In this qncstloonalrB wlU be held striotfy «vi«<wu«t%i and used 
only for the parpoee of determining the Und of Indoetrielednnitlop whkh will bert meet Ihe needs of 
persons engsfed In the speelOed trAdes of Rtcfamood, Va.] 

(I w ai muc i i o wa .— Please fill in all blanks and retamassoon as possible to Charles H. Winslow, director 
Tooatlonal snrvey, Administration Bnildingi 80S East Ifarshall Street Where space for reply is inaofll- 
oient, please gtre kiformation en separate sheets by l e letiiug to the manber of qnestioa mswirvd.] 

Name of person to whom future IniBirios may be addrasMd. 

Pabt I. — Oenend information. 

1. What are your specudtieB? 

2. Number of employees other than office help: 

(a) At present time 

(6) Maximum number in service in 1913 

(c) Minimum number in service in 191S 

3. What i9 the slack season with you? From to 

4. What is the busy season with you? From to 

5. Is difficulty experienced in obtaining efficient journeymen workmen for perma- 

nent employment? 

(a) If so, in what occupations? 

(6) Is this difficulty due to— 

(1) Lack of an apprenticeship system in the shop? 

(2) Lack of opportunity to learn the trade in the shop? 

(3) Other causes? (Specify.) 

6. What is the age period of maximum productivity for Workers? (Indicate age at 

which the journeyman commonly begins to earn full wage, and age at which 
earning power begins to decline.) 

From age years, to age years. Are there exceptional occupations to 

which the age limits specified do not apply? If so, indicate the limits for 
* these exceptional occupations 

7. After how many years' experience as an apprentice and journeyman does a jour- 

neyman ordinarily earn his maximum wage? 

8. In what occupations is the demand for more workers likely to increaflo most 

rapidly during the next five years? (Explain why.) 

9. Is the supply of unskilled labor becoming greater or less relatively to the demand 

for it? The supply of skilled labor? Why? 

10. Are promotions frequently made in your establishment from one occupation to 

another? 

11. What is the usual line of promotion for a journeyman? 

12. Are individual workmen frequently shifted from one process, or machine, or 

occupation to another? 

13. What trades can a boy learn in your shop thoroughly? 

14. Can untrained beginners be used? In what occupations can they be 

used? 
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15. Is the foreign-tiaiiied worker a better workman? If so, why? (Ls it, for example, 

due to superior natural ability, or to better training in school, or in shop? 

What are the deficiencies of the native Americans? 

16. Can you retain thoroughly trained efficient workmen permanently in your 

employ, or do you find it necessary to lay off such men at certain seasons? 

Pabt II. — Conditions under which the work is performed. 
pn aDBwering qmetioiiis 17 to 24 specifly In each case occupations and conditions.} 

17. What conditions involye peculiar physical strain? (Specify jobs and conditions.) 



18. What conditions involve peciluar nervous strain? (Specify jobs and condi- 

tions.) 

19. What conditions tend to impair health? (Specify jobs and conditions.) 

20. What conditions especially stimulate the intelligence of the workers? (Specify 

jobs and conditions.) 

21. What conditions, if any, narrow and restrict the mental development of the 

worker? (Specify jobs and conditions.) 

22. What conditions tend to kill out the worker's ambition and interest in his trade? 

(Specify jobs and conditions.) 

23. What conditions, if any, are to be guarded against as exerting morally unwhole- 

some influences? (Specify jobs and conditions.) 

24. What other conditions of work are important as affecting the wel&re of the workers? 

(Specify jobs and conditions.) 

Pabt III. — How workers are trained, 

25. Does the worker receive any instruction or training in your establishment more 

than he can pick up on the job? If so, who gives it to him? (Indicate 

nature of training.) 

26. What occupations in your shop can be learned in the shop with little or no instruc- 

tion? 

27. What are the terms of any agreement of apprenticeship under which apprentices 

are now working in your shop? (If possible, provide copies of such agree- 
ments.) 

28. Do you find that those who are apprenticed have a better attitude toward their 

work than those who are not? (Specify advantages and disadvantages of formal 
apprenticeship.) 

Pabt IV. — Relation of occmtpation to school training. 

29. In what ways have you found the industry hampered by a lack of elementary 

school education on the part of beginners? 

What knowledge that beginners should have is most frequently lacking? (Spec- 
ify, occupations and deficiencies in detail.) 

30. In what occupations, if any, is general school training beyond the seventh grade 

of value in increasing efficiency as workers? 

31. Assuming that school training beyond the seventh grade is an advantage, what 

subjects should be taught? 

32. What kind of a school would most help workers in the various occupations during 

the apprenticeship x)etiod? 

Day schools 

Part-time day schools 

Night schools 

Other schools (specify) 

For which occupations do you believe that such schools could be provided to 

best advantage? 

In your opinion what should be taught in such a school? 



824 BX7LLBTIK OF THE BUREAU OF LABOB 8IATD3TIC8. 

S3. If a partptune day school were establiahed, would you, as an employer, be wlUiog 
to enter into an ag^reement providing for a definite p^ iod of attendance of 
apprentices at such a school for a definite number of houn each week, paying 
them the usual wage while in school? 

34. For what occupations would you enter into such an agreement? 

35. If a part-time day school were established, in your opinion how many hours per 

week should an apprentice attend? 

36. In your opinion what should the schools do for the worker bef(»re he enters the 

shop? (Consider what amount of general education the school should give, 
what amount of vocational or industeial training, etc., and in general what the 
schools should give that Is needed in the shop but can not be acquired in the 
shop.) 

37. What do you believe a night school should teach to help the journeyman who 

wants to advance in his trade? 

38. What questions do you ask applicants for work? 

39. What tests do you apply to determine fitness or eflBciency of applicants? 

40. What records are kept in your shop to determine efficiency of workmen? 

41. How can the worker be given an interest in his work? Can you suggest a modi* 

fication of conditions in the shop, or in shop practice, or in school training? 

42. Would you be willing to cooperate with the schools in an effort to organize shop 

practice so as to develop interest and efficiency on the part of the worker? 

Industriax Subvet of Richmond, Ya. 
individual schedule. 

INOTB.— All Infarmation ftxmisfaed od tbh cud will be held strictly confldential, and used only to detflrmina 
what kind of iodustrlal edacatkni will best meet the needs of persons engaged in the industries of 
Richmond.] 

Name 

1. Age years. 

2. Place of birth: (a) City (b) State (c) Country 

3. Occupation 

4. Member of what union? 

5. Name of employer 

6. (a) Regular number of hours of labor per day (except Saturday)? (b) On 

Saturday? (c) Total per week? 

7. (a) Wage per hour? (b) Overtime wage -pese hour? (c) Wage per 

week, not including overtime? 

[Note.— Pieceworkers should give approximate estimate of earnings, and state "piecework."] . 

8. How many weeks of work did you loee during the year ended June 1, 1914, 

through: 

(Note.— Estimate number of weeks where you can not give exact number.] 

(a) Sickness, weeks, (b) Accident, weeks, (c) Factory shut down, 

weeks, (d) Temporarily laid off, weeks, (e) weeks, (f) Total 

time lost, weeks. 

9. (a) If you were on part time during any portion of the year, how many weeks? 

(b) How many weeks overtime? 

10. How many years have you been in your present trade, including apprenticeship? 

years. 

11. How many years did you serve as an apprentice? years. 

12. At what age did you b^[in to learn your trade? 
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13. (a) Name of dty in which you learned your trade? (b) In how many shops 

were you employed during your apprenticeship? (c) What were your 

reasons for changing your place of employment? 

14. (a) Is your present occui>ation one for which you feel that your training, ex- 

pmence, and ahility hest fit you? (b) If not, specify occupation for 

which you are better fitted 

15. (a) If you had had opportunities for suitable training, do you feel that you would 

have been more successful in some other occupation? (b) If so, in 

what occupation? 

16. Does your work involve peculiar physical or nervous strain? (Si>ecify in 

detail the nature and consequences of such strain) 

17. Are there conditions of your work which tend to impair health? (Specify 

in detail.) 



18. Mention below the different 
occupations at wbich you 
have worked. (Specify 
names of occupations.) 


Leni^ of employ- 
ment in occupa- 
tion. 


Occupations (continued). 


Length of employ- 
ment in occupa- 
tion. 


(a) Present occupation 




(g) Occupation before that 




(b) Occupation before that 




(h) Occupation before that 




c) Occupation before that 




(i) Occupation before that 




(d) Occupation before that 




(]) Occupation before that 




(e) Occupation "before that 




(k) Occupation before that 




(f) Occupation before that 




(1) Occupation before that 













19. Check ( V) those qualities most essential to success in your trade: 

(a) Mental alertness (b) Special adaptability (c) Initiative 

(d) Accuracy (e) Patience (f) Strength (g) 

Endurance (h) Keenness of sight (i) Dexterity (j) 



20. (a) While learning your trade did you receive proper help and instruction? 

(b) What kind of help or instruction that you should have received was not 
given? (Specify any difficulties encountered by you in learning your trade.) 



21. Can a boy learn your trade thoroughly in the shop? 

22. At what age did you leave school? 

23. What grade did you complete? 

24. In what ways, if at all, have you found yoiurself hampered by a lack of knowledge 

or of school training? 

25. Indicate below any school courses, including correspondence courses, taken since 

leaving school: 



Name of school. 


Kind of school. 


Course taken. 


Did you 

complete 

this course. 


Who paid the 
tuiiion. 


Cost, 


















































• 
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36. Why did you take these couiwb? (Spedly reaaoos for each coone.) 

27. Did this school work result in increase of wages? (State if possible amount 

of increase in wages due to this work.) 

28. What other benefits did you receive fiom these oouises? 

29. In your opinion, what should the schools teach to help the worker before he begins 

to leam your trade? 

80. What do you think a part-time school should teach a beginner during his 

apprenticeship? 

81. What could an evening school teach to help you in your ocaqwtion? 
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Advertising manager, dutlM of , departmcitt Stores 2i9 

Age at entering wage-earning oceapations: 

Building trades 80 

. Department and other retail stores 340 

Metal trades 80 

Printing trades ^ 80,104 

Age at leavrng school, wage earners: _ 

Bttflding trades 86^91.92 

Department and other retail stores 251 

Metal trades 80,01,92 

Printing trades 86,01.92 

Tobacco industry 277 

Age of workers: 

Building trades 73 

Department and other retail stores 241, 244 

Metal trades t4 

Printing trades 73 

Tobacco industiy 268,270,271 

Aisle or table girls, duties of, department stores 233 

Apprenticeslup: 

Building trades 80,144 

Metal trades 80,187,188 

Printing trades 80,100,101 

Auditor, duties of, department stores 236 

Blacksmlthing, description of occupation 212-215 

Blacksmiths, courses of study recommended for 61 

Board of education, Richmond, Va., purposes of, in survey of schools and occupations 5 

Boiler makers, courses of study recommended for 61 

Boiler making, description of occupation 215-218 

Bookbinding, description of occupation 136-140 

Bookkeeper, duties of, department stores 236 

Box making, tobacco industry 268,260 

Bricklayers, courses of study recommended for 61 

Bricklaying, description of occupation 152-155 

Brass founding, description of occupation 202-205 

Brass molders. (See Molders.) 

Building trades, industrial survey of, and description of occupations 141-182 

Age of workers, at maximum productivity 143 

Apprenticeship agreements, terms of 144 

Bricklaying, description of occupation 152-155 

Cabinetmaking, description of occupation 170,171 

Carpentering, courses of study recommended for 151, 152 

Carpentering, description of occupation 147-151 

Cement flnisning, description of occupation 160, 161 

Chart, summarizing findings as to occupations and education for occupations ^ Facing 182 

Conditions under which work is performed 144 

Courses of study recommended for specified occupations 61, 62 

Efficiency tests and records 145 

Electrical work, description of occupation 165-167 

Employment, fluctuations of 142 

Establishments visited, size of 141, 142 

Journeymen, competent, supply of 143 

Labor, skilled and unskilled, supply of 143 

Labor, unskilled, description of occupation 180-182 

Night schools for joumevmen I45 

Pamters , courses of study recommended tor 179 

Painting, description of occupation 171-179 

Paper hangers, courses of study recommended for 180 

Paper hanging, description of occupation 179, 180 

Part-time schools, cooperation of employers in establishing 145 

Plastering, description of occupation 167, 168 

Plumbing, description of occupation 162, 163 

Product or specialties 14 1 

Promotions from one occupation to another 143 

Schools desired, kind of I45 

Scope of inquiry •. 141 

Shop practice, cooperation of employers In establishing 145, 146 

Shop, subjects to be taught before entering 145 

Skilled trades , untrained beginners in 1 43 

Slack and busy periods 142 

Statistical summary 73-96 

Steady work for competent help 144 

Steam fitting, description of occupation 163-166 

Stonecutting, description of occupation 156, 167 

Structural steel and iron work, description of occupation 157-160 

Tinsmlthing or sheet-metal work, description of occupation 161 , 162 

Tools and tfieir use 148-151,153,154,180 
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Bofldiiur trades, Industrial snnrey of, And description of oceopatkias— Condnded. Pace. 

Traaes that can be learned in the shop 143 

Trained workers , foreign and American 143, 144 

Training, elementary fOidustry hampered by lack of 143 

Trafaiing o( workers, method 01 144 

Woodworkinf (bendi and machine), deaoiption of occupation 168-170 

Bunching, by machine, tobacco industry 363 

Bundle or check boys and girls, duties of, department stores 234 

Buyer8,duties of. department stores 230,231 

Cabinetmakinc, description of oocupatioi 170,171 

Carpentering, aescriptioo of oorupalioo 147-151 

Carpenters, organixatioo of class of. for ind ustrial instruction 283 

Carpenters, woodworkers, and cabtnetmAkerSyOoiiraas of stodyreoQOimandad lor 61 

Car repairing, description of occupation 222-221 

Cement finishing, description of occupation 160,161 

Check or bundle boys and girls, duties of. department stores 234 

Child labor. jSee under Public schools, Klchmond, Va.) 

Cigar banding, making, and packing • 2M-267 

Cigarette-book makers, descrtptiflo of oocupatkn 130,140 

Cigarette making and packing 268 

Composition, hand ana machme, description of oooupatioa 106-110 

Compa8itors,courscsofstudyreo(Mnmendodfor..« 60 

Conditions under which work is performed: 

Building trades 144 

Department and other retail stores 46.240-2S1 

, Metal trades !. 188 

\ Printing trades <y7-00 

Tobacco industry 2S0 

Conjugal condition of workers, department and other retail stores 242 

Cooking, organisation of class for instruction in. 284 

Core making, description of occupation 205,206 

Department and other retail stores, industrial survey of, and description of occupations 227-254 

Age at leaving school of employees in retail stores 251,252 

Age of employees, retail stores 241 

Age of entrance to retail-store employment 240 

Conditions of employment in retail stores 249-251 

Conjugal oonditicn of employees, by sex, zetaO stores. 242 

Employment in retail stores, years of, by sex. 241,242 

Executive positions 228-230 

Hours of labor 246,247 

Nightschools,subJectsof instruction in, desired by workers 253,254 

Occupation groups, age and sex of employees by 243,944 

Occupations, classincation of 227,228 

Occupations, different, held by same employees 244-246 

Occupations, employees in eadi of specined, by sex 243 

Occupations, nonselling 234 

Occupations, office 235,230 

Occupations, selling 230-234 

Sex of employees, retail stores 230 

Store organization 227 

Study, courses of , since leaving school 252,253 

Training for store employments 237,238 

Wages 248,249 

Women employed in retail stores, statistical summary 238-254 

Workers, selection of *. 237 

Die stamper, description of occupation 124, 125 

Earnings. (See Wages.) 

Electrical work, description of occunation 166^167 

Electrical workers, organization of class of, for industrial instruction 283 

Engraver and lithographer, description of occupation 127-129 

Engraving, steel and copperplate, description of occupation 119-122 

Executive positions, department stores 228-230 

Advertising manager 229, 230 

Department heads 229 

Floor men 229 

Managers and superintendents 228,229 

Experience as wage earners, years of: 

Building trades 78 

Department and other retail stores 242, 245, 246 

Metal trades 78 

Printing trades , 78 

Tobacco industry 271, 272 

File clerks, duties of, department stores 235 

Finishing, bookbinding, description of occupation 138, 139 

Floor men, duties of, department stores 229 

Folding, pasting, etc., bookbinding, description of occupation 136, 137 

Forwarding, bookbindine, description of oocupjation 137,138 

Grades in scnool, wage-earners who left school in specified: 

Department and other retail stores 252 

Tobacco industry 278 

Head of stock , duties of, department stores 231 

Heads of departments, duties of department stores 229 

Health, effect of specified occupations on: 

Building trades 85 

Department and other retail stores 250 

Metal trades ,. 85 

Printing trades 85 

Tobacco industry 276 

Health. (See also Conditions under which work is performed.) 

Heating, metal trades, description of occupation ^ 192 

Helpers in the office, duties of, department stores 236 
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Hours of labor: Pace. 

Building trades 74,75j46 

Department and other retail stores 247 

Metal trades 74,76,189 

Printing trades 74,76,103,104 

Tobacco industry 273.274 

Illiteracy, population^ etc, Richmond. Va § 10 

Imposition and make-up, printing trades, descr^tioii of occupation 113, 114 

Industrial education, division of. plan lor 280-301 

Electrical workers, organiranon of claw of 283 

Carpenters, orgnnuation of class of. 283 

CkmtimiatioTi Classes lorprinters* appreattoes, plan for 289,290 

Ckwking, organization of class forlnstraotlon in 284 

MaobincHshop jpraotice, organisation of class for instructfon in 284 

Hetal-workfirs'apprentioes,organizatfonof class of 283,284 

IfokterStOrganiiatflon of class of. 282,283 

Nlght8CJioo]8,elementary, for girls and women, plan for 200-^1 

Oigankatfon,planof 280-284 

PJastererB,organizatfonofcla88of 283 

PhimbecSjWganizatfonofclassof 284 

PrevoeationaTlndnstrial school, plan for 284-289 

Woodworking, organicatfon of class for instructfon in 284 

Industrial eduoatfon. type classes in, organlzatfon of 7 

Industrial survey, Rienmond, Va.: 

Building trades 141-182 

Department and other retail stores 227-254 

Empfojrment^ fields of 81 

Metal trades 183-226 

Method folfowed 32 

Occupations, descriptive analysis of 83 

Printmg, buuding, and metal trades, findings based on estabUshment schedules from employ- 
ers in, analysis of 88-427 

Printing, buuding, and metal trades, findings based on Individual schedules from workers 

ln,analy8isof 32^-38 

Printing urades 94-140 

Retail stores, women and girls in 42-47 

Schedules used 322-326 

Scopeof. 81,32 

Tobacco Industry 256-279 

Tobacco industry, findings as to, analysis of. 47-49 

Inside wlremen,oourses of study recommended for 62 

Iron molding, descriptfon of occupation 198-202 

John Marshall night high school, organlcatfon and work of. 302-311 

Administration 302 

Age distributfon of students 304 

Attendance 305-306 

Attendance and number af teachers empfoyed, relation between 806,307 

Cost of instructfon 808-311 

Courses of instruction 302 

Facilitfos and enrollment 303,304 

Hours of instructfon 303 

Instructors 303 

Occupationsrepresented 304 

Laborers, metal trades, descriptfon of occupation 226 

Lithograph-press feeder, descnptfon of occupatton 132,133 

Lithograph printer, descriptfon of occupation 130-132 

Lithographer and engraver, descriptfon of occupation 127-129 

Lithography, description oioecupatfon. , 126-133 

Machme-shoppractfoe, organlzatfon ofolass for Instructfon In 284 

Machinist, descriptfon of occupation 207-211 

Machinists, courses of study recommended for 60 

Mail-order clerk, dutiss of, department stores 235 

Make-up and Imposition, description of occupation 113,114 

Managers and superintendents, duties of , department stores 228,229 

Metal-pattern making, description of occupation 197,198 

Metal trades, courses of study recommended for occupations in 60, 6i 

Metal trades, industrial survey of, and description of occupations 183-226 

Age o f workers, at mftTJmnm productivity 184 , 185 

Apprenticeship 187,188 

Biacksmithing, description of occupation 212-215 

Boiler making, description of occupation 215-218 

B rass founding, description of occupation 202-205 

Car repairing, description of occupation 222-224 

Chart, summarizing findings as to occupations and education for occupations (Being 226 

Oondittons under whfoh work is performed 188 

Core making, descriptfon of occupation 205,206 

Efficiency tests and records • 188 

Employment, fluctuatton of 183,184 

Establishments visited, size of 183 

Heating, description of occupation 192 

Iron molding, OOTcriptfon of occupatfon 198-202 

Journeymen, efficient, supply of 184 

Labor, skilled, estimate of demand for 185,186 

Laborers, description of occupatfon of 226 

Machinist, description of occupatfon 207-211 

Metal-pattern making, descriptfon of occupation ,. 197, 198 

part-time schools, cooperatfon of empfoyers in establishing 188 

Pipe fitting (car shop), descriptfon of occupation 220-222 

Product or specialt ies , 1 83 

Pu<Jdling, description of occupatfon 1 190,191 
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Tminod work«s, foreign mud Amwlrm 187 

Wagu wrntng power, maxlimun, timo roquired to imeh 185 

Wood-pftttem making, deaorlpUon of oooapAtion 104-196 

Woodworking nnclilne (car anop)da8cripuon of oooupation 224-226 

Metal workara* apprantioo, ofginlf atton of ciaai of 283,284 

]iolden,biaai,aaaoriptkui of occupation 209-205 

lioMaia, oounaa of atudy leoommendad for. 60 

Holder*, iron, d«oriptkm of oocupatk>n 198-202 

Motdars, organisation of dasB of, for industrial instruction 282,283 

National Society for the Promotion of Industrial Education: 

Aim and plan of survey 5-7 

Survey oommlttee, genarai, racommanrlatkins of 51-71 

Nativity of wage earners: 

Building, printing, and metal trades 73 

D«>artnientand other retail stores 239 

Tobacco Industry 258 

N]ght8chools,elementary, for girls and women, plan for 290-301 

Courses, analysis of 296-299 

Courses, determination of 294 

Courses, scope of 295 

Courses, type of 294,295 

Extension of night instruction in industrial and vocational subjects 294 

Or^nixatlon of night schools. 291-294 

Pupils, admission and enrollment 291, 2^ 

Pupils, grading of , and class organization. 293 

Pupils, grouping of. 292,293 

Recommendations 291 

Teachers, qualifications for 300,301 

Occupations, analysis of: 

Building trades 147-182 

Department and other retail stores 227-254 

Metal trades 190-226 

Printing trades. 106-140 

Tobacco industry 261-269 

Occupations, charts summarizing findings as to, and findings as to education for: 

Building trades Facing 182 

Metal trades Facing 226 

Printing trades Facing 140 

Tobacco industry Facing 278 

Office occupations, department stores: 

Auditor 236 

Bookkeeper , , 236 

File clerk. 235 

Head shipper 236 

Helper 236 

Mail-order clerk 235 

Shipper 236 

Tube or carrier girL 236 

Transfer clerk 235 

Overtime , building, printing, and metal trades 77 

Packer, steel and copperplate engraving, description of occupation 125, 126 

Painting, description of occupation. 171-179 

Paper hanging, descrlptian of occupation. ^ 179,180 

Part-time schools. 19,102,103,145,188 

Pattern making, metal, description of occupation 197,198 

Pattemmaking, wood, description of occupation 194-196 

Pipe fitting (car shop), description of occupation 220-222 

Photo-engraving, description of occupation. 133-136 

Plasterers, courses of study recommended for 62 

Plasterers, organization of class of, for industrial instruction 283 

Plastering, description of occupation 167,168 

Plate printer, description of occupation 122-124 

Plumbers, courses of studv recommended for 61 

Plumbers, organization of class of, for industrial instruction 284 

Plumbing, description of occupation , 162,163 

Population, illiteracy, etc.. Richmond, Va 9,10 

Press feeder, description of occupation. 117-119 

Pressman, cylinder, and ptress feeder, courses of study recommended for 60 

Pressman, cylinder, description of occupatfon 115-117 

Press room , description of occupations in 114-1 19 

Prevocational industrial school, plan for 284-28 9 

A cademlc work 287 

Cost, estimated, of equipping school 288,289 

Courseof study 286,287 

Entrance requirements 285, 286 

Experience of 1 year. 285 

Industrial work 287 

Obi ects and purposes 284, 285 

Relation to tne nigh school 285 

Schedule of classes .• 288 
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Employment, fluctuation in. 95,96 
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Journeymen, evening<«chool courses for 103 
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Enrollment U 
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John Marshall night high school 25 
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Part-time schooling of young people at wcark 19 

Schooling received by children befoie going to work [..] 19 

School system U 

Trade and Industrial education, enrollment and student hours 27 
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Steaming and handling, tobaoooindustry 26^265 
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Stereotyping, desoription of occnpatlcn. 110-112 

Stock head, duties of, department stores 231 

Stoneontting, desoription of ocoupation 156,157 

Structural iron and steel work, description of occupation 157-160 

Superintendents and managers, duties of. department stores 228,229 
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Technical and vocational education, present status of. 24-28 

Tinning, description of occupation 218,219 

Tlnsmitniiig or sheet-metal work, description of occupation 161,162 

Tobacco industry, Industrial survey of, and descriptfon of occupations 255-279 

Age at leaving school, female workers 277 

Age distribution of f«nale workers 270,271 

Age of workers, at maximum productivity 259 

Assorting 262 

Box making 268,260 

Bunching, by machine 263 

Chart, summarizing findings as to occupations and education for occupations Facing27S 

Cigar banding 267 

Cigar making by hand 264,265 

Cigar packing 265,266 

Cigarette making and packing 268 

Cut plug, packing of. In tin boxes 265 

Conditions of emplovment involving strain, female workers, by occupation 276 

Conditions under which work is performed. 250 

Courses of study taken since leaving school, female workers. 278 

Earnings .of female workers 275 

Employment, fluctuations in 258,259 

Employment in the industry, years of, female workers 271 

Establuhments, sise of. 256,257 

Evening classes, subjects desired bvfemaleworkers for instruction in 279 

Findings of general survey committee, analysis of 47-49 

Grade reached before leaving school, female workers. 278 

Granulated tobacco, packing of. 266,267 

Handling and steaming 262-265 

Hours of labor, female workers 273,274 

Inspecting 266 

Labeling 267 

Labor, supply of 257,258 

Occupations, different, held by same employees 272 

Operations m the industry 261-269 

Plug and smoking tobacco, flavoring 262,263 

Processes, auxiliary 268,269 

Processes, productive 262-265 

Processes, secondary 265-268 

Product or specialties 256 

Promotions from one occupation to another 259 

Race, nativity, and sex of workers 258 

Rolling by automatic or suction table 264 

Scope of present inquiry 255,256 

Skilled^ semiskilled, and unskilled work 257 

Stamping 267,268 

Statistics of white female workers. 269-279 

Steaming, process of. 262 

Stemming, hand and machine 262 
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tTntralnea Itwginnars 250,260 
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Tools and their use, building t^des. 148-1«),153,154 

Tools and their use. metal trad js 213-215 

Transfer clerk, duties of, department stores 235 

Transferrer, printhu^ trades, description of occupation 120,130 

Trimming, tobacco industry 260 

Tube or cairler girl, duties of, department stores. 235 

United States Bureau of Education, cooperation in survey 7 

United States Bureau of Labor Statistics, cooperation in survey 7 

Virgtaia Mechanics' Institute^ organlgation and work of 312-321 

Administration 312 

Age distributian of students 315 
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Attendance 318 
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Cost of instruction. 310-321 

Courses elected, tendency in 316,317 
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(Continued from aecond page of cover.) 
Women In Industry. 

Ko. 1. Hours, earnings, and duration of employment of wage-earning women in selected Industries in 

the District of Columbia. (Bui. No. 116.) 
No. 2. Working hours of women in the pea canneries of Wisconsin. (Bui. No. 119.) 
No. 3. Employment of women in power laundries in Milwaukee. (Bui. No.^22.) 
No. 4. Hours, earnings, and conditions of labor of women in Indiana mercantile establishments and 

garment factories. (Bui. No. 160.) 

Workmen's Insurance and Compensation (inclndln^ laws relating thereto). 

No. 1. Care of tuberculous wage earners in Germany. (Bui. No. 101.) 
[y- No. 2. British National Insurance Act, 1911. (Bui. No. 102.) 

;-¥ No. 3. Sickness and accident insurance law of Switzerland. (Bui. No. 103.) 

No. 4. Law relating to Insurance of salaried employees in Germany. (Bui. No. 107.) 

No. 5. Workmen's compensation laws of the United States and foreign countries. (JBuI. No. 126.) 

No. 6. Compensation for accidents to employees of the United States. (Bui. No. 155.) 

Industrial Accidents and Hygiene. 

No. 1. Lead poisoning in potteries, tile works, and porcelain enameled sanitary ware factories. (Bol. 

No. 104.) 
. No. 2. Hygiene of the painters' trade. (Bui. No. 120.) 

No. 3. Dangers to workers from dusts and fumes, and methods of protection. (Bui. No. 127.) 
No. 4. Lead poisoning in the smelting and refining of lead. (Bui. No. 141.) 
No. 5. Industrial accident statistics. (Bui. No. 157.) 

Concfliation and Arbitration (including strikes and lockouts). 

No. 1. Conciliation and arbitration in the building trades of Greater New York. (Bui. No. 124.) 
No. 2. Keport of the industrial council of the British Board of Trade on its inquiry into industriid 

agreements. (Bui. No. 133.) 
No. 3. Michigan copper district strike. (Bui. No. 139.) 

No. 4. Industrial court of the cloak, suit, and skirt industry of New York City. (Bui. No. 144.) 
No. 5. Conciliation, arbitration, and sanitation in the dress and waist industry of New York City. 

(Bui. No. 145.) 

Labor Laws of the United Stales including decisions of courts relating to labor). 

No. 1. Labor legislation of 1S12. (Bui. No. 111.) 

No. 2. Decisions of courts and opinions affecting labor, 1912. (Bui. No. 112.) 

No. 3. Labor laws of the United States, with decisions of courts relating thereto. (Bui. No. 148.) 

No. 4. Decisions of courts and opinions affecting labor, 1913. (Bui. No. 152.) 

Foreign Labor Laws. 

No. 1. Administration of labor laws and factory inspection in certain European countries. (Bui. 
No. 142.) 

Miscellaneous Series. 

No. 1. Statisticsof unemployment and the work of employment offices in the United States. (BuL 
No. 109.) . ^ 

No. 2. Prohibition of night work of young persons. (Bui. No. 117.) 

No. 3. Ten-hour maximum working-day for women and young persons. (Bui. No. 118.) 

No. 4. Employers' welfare work. (Bui. No. 123.) 

No. 5. Government aid to home owning and housing of working people in foreign countries. (Bui. 
No. 158.) 

No. 6. Short-unit courses for wage earners, and a factory school experiment. (Bui. No. 159.) 
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